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About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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CERTIFtOATiON 



Hewlett'Packard Company certifies that this instrument met its published 
specif ications at the time 'of shipment from the factory. Hewlett-Packard 
Company further certifies that its calibration measurements are traceable 
to the United State', National Bureau of Standards, to the exu.'t allowed 
by the Bureau's calibration facility, and to the calibration facilities of other 
International Standards Organization members. 



WARRANTY AND ASSISTANCE 

This Hewlett-Paclo’i’d product is warranted against defects in materials 
and worjtmans^ip fpr a period of, one year from the date of shipment. 
■Ti^e cathode-ray tube (CRT) in the instrument and any replacement 
CRT, purchasjd from HP are also warranted against electrical failure 
for a period of one year from the date of shipment from Colorado Springs. 
BROKEN TUBES AND TUBES WITH PHOSPHOR OR MESH BURNS. 
HOWEVER, Are not included UNDER THIS WARRANTY. 
, Hewlett-Packard will, at its option, repair or replace products which prove 
to be defective dpxing the warranty period provided they are returned 
to Hewlett-Packard, and provided the preventive maintenance procedures 
in this manual are followed. Repairs necessitated by misuse of the product 
are not covered by this warronty. f^O OTHER WARRANTIES ARE EX- 
PRESSED OR IMPUED, INCLUDING, BUT NOT UMITED TO. THE 
IMPLIED WARRANTIES OF MERCHANTABIUTY AND FITNESS 
FOR A ^ARTICULAR PURPOSE, HEWLETT-PACKARD IS NOT 
LLABLE FOR CONSEQUENTIAI, DAMAGES. 

Service contracts or customer assistance agreements are available for 
Hewlett-Packard products. 

For any assistance, contact your nearest Hewlett-Packard Sales and 
Service, Office. Addresses are provided at the back of this manual. 
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SAFETY SUMMARY 



The foUowIng general safety precautions must be observed during all phases of operation, service, 
and repair of this Instrument, f-'allure to comply with these precautions or with specific warnings 
elsewhere In this manual violates safety standards of design, manufacture, and Intended use of the 
Instrument. HewlethPackard Company assumes no liability for the customer's faltura to comply 
with these requirements. 

GROUND THE INSTRUMENT. 

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical 
ground. The instrument is equipped with a three -conductor ac power cable. The power cable 
miist either be plugged into an approved three-contact electrical outlet or used with a three-conlact 
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground 
(safety ground) at the power outlet. Tne power jack and mating, plug cf the power cable meet 
International Electrotechnical Commission (lEC) safety standards. 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. 

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS. 

Operating personnel must not remove instrument covers. Component replacement and internal 
adjuslmenls must be maoe by qualified maintenance personnel. Do not replace components with 
power cable connected. Under cei'ain conditions, dangerous voltages may exist even w'*.h the 
power cable removed. To avoid injuries, always disconnect power and discharge circuits before 
touching them. 

DO NOT SERVICE OR ADJUST ALONE. 

Do not attempt internal sen/ice or adjustment unless another person, capable of rendering first aid 
and resuscitation, is present. 

DO NOT SUBSTITUTE PART.S OR MODIFY INSTRUMENT. 

Because of the danger of introducing additional hazards, do not install substitute parts or perform 
any unauthorized modification to the instrument. Return the instrument to a Hewlett-Packard 
Sates and Service Office for service and repair to ensure that safety features are maintained. 

DANGEROUS PROCEDURE WARNINGS. 

Warnings, such as the example below, precede potentially dangerous procedures throughout this 
manual. Instructions conta'ned in the warnings must be followed. 

I WARNING I 



Dangerous voltages, capable of causing death, are present In this Instrument. 
Use extreme caution when handling, testing, and adjusting. 
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SECTION I 

GENERAL INFORMATION 



M. INTRODUCTION. 

1-2. This manual provides operating and service informa- 
tion for the Hewlett Packard Model 1820C Time Base. 
The manual '>5 divided into eight sections, each covering 
a specific topis or aspect of the instrument. All schematics 
are located at the rear of the manual and can be unfolded 
and used for reference while reading any part of the 
manual. 



1-3. This section contains a desaiption of Model 1820C. 
The instrument specifications are listed in table 1-1. Table 
1-2 lists and describes the abbreviations used everywhere 
in this manual except Section VI. The parts list in Section 
VI is a computer readout and uses computer-supplied 
abbreviations. 



1-4. DESCRIPTION. 



1-5. Model 1820C is designed for use in 180-series main- 
frames and provides 5-nanosecond sweep speeds and 
triggering to 150 megahertz. 

1-6. Twenty-three ranges provide calibrated sweep speeds 
from 0.05-micro$econd per division to 1-second per 
division in 1. 2, 5 sequence. The slowest sweep range can 
be extended beyond 2.5 seconds per division and sweep 
speeds between ranges can be continuously varied by 
means of a vernier. The fastest sweep speed can be expand- 
ed to 5 nanoseconds per division by ihe horizontal 
magnifier on the 180-series mainframe. 



1-7. Operation is accomplished with pushbutton con- 
trols. The automatic sweep mode displays a baseline in 
the absence of a trigger input signal. A trigger hotdoff 
control allows stable triggering on complex waveforms. 



1-8. Standard probes may be used with the external 
input which reduces circuit loading at trigger pick-off 
points. The high external input sensitivity of 50 millivolts 
allows 10:1 probes to be used even with 0.5-volt logic 
circuits. 

19. WARRANTY. 

1-IOl The instrument is certified and warranted as stated 
on the inside front cover of this manual. 



y CAUTION i 

The warranty may be void for instru- 
ments having a missing or mutilated 
serial number tag. 



1-11. AVAILABLE ACCESSORIES. 



1-12. A complete line of test probes, connectors, adap- 
tors and other accessory items are available from Hewlett- 
Packard. For information on specific items, refer to the 
HP catalog or contact the nearest HP Sales/Service Office. 



1-13. INSTRUMENT AND MANUAL IDEN- 
TIFICATION. 



1-14. Attached to the instrument is a serial number plate. 
The serial number is in the form: OOOOAOOOOO. It is in 
two parts; the first four digits and the letter are the serial 
prefix and the last five digits are the suffix. The prefix is 
the same for all identical instruments; it changes only 
when a change is made to the instrument. The suffix how- 
ever, is assigned sequentially and is different for each 
instrument. The contents of this manual apply to instru- 
ments with the serial number prefixles) listed under 
SERIAL NUMBERS on the title page. 



1-15. An instrument manufactured after the printing of 
this manual may have a serial number prefix that is not 
listed on the title page. This unlisted serial number prefix 
indicates the instrument is different from those described 
in this manual. The manual for this newer instrument is 
accompanied by a yellow Manual Changes supplement. 
This supplement contains "change information" that 
explains how to adapt the manual to the newer instru- 
ment. 



1-16. Errors in this manual are listed under errata on t,«e 
enclosed MANUAL CHANGES sheet. 
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Table 1-1. Specifications 



Model 1820C 



TIME BASE 

SWEEP 

RANGES: 0.05 usec/div to 1 sec/div (23 posi- 
tions) in 1. 2, 5 secjuence. 

±3% accuracy svith vernier in calibrated posi- 
tion. 

VERNIER: Continuously variable between 

ranges; extends slowest sweep to at least 
2.6 sec/div. Uncalibrated light Indicates when 
vernier not in CAL position. 

MAGNIFIER: (on mainframe) expands fastest 
sweep to 6 ns/div. 

SWEEP MODE 

NORMAL: sweep is triggered by internal, ex- 
ternal or power line signal. 

AUTOMATIC: bright baseline displayed in ab- 
sence of trigger signal. Triggering is same as 
normal except low frequency linrit is 40 Hz. 

SINGLE: in normal, sweep occurs once on first 
trigger after sweep arming; reset pushbutton 
arms sweep and lights indicator; in auto, 
sweep occurs once each time reset pushbui ;on 
is pressed. 



TRIGGERING 

SOURCE 

INTERNAL: refer to vertical amplifier plug-in 
specification. 

EXTERNAL: dc to 50 MHz on signa s 50 
mV p-p or more, increasing to 100 niV at 
100 MHz and 150 mV at 150 MHz. j 
LINE: power line frequency signal. 



LEVEL 

INTERNAL: at any point on the vertical wave- 
form displayed. 



EXTERNAL: continuously variable from +2V 
to -2V on either slope of trigger signal; in 
■rIO setting, from +20V to -20V. 



COUPLING 



DC: direct coupling. 

AC: capacitive coupling, attenuates signals below 
approx 20 Hz. 

HF REJECT: attenuates signals above approx 
15 kHz. 

LF REJECT: attenuates signals below approx 
15 kHz. 



SLOPE 

POSITIVE: positive slopeof trigger signal initiates 
sweep. 

NEGATIVE: negative slope of trigger signal in- 
itiates sweep. 



TRIGGER HOLDOFF 



Time between sweeps continuously variable, 
exceeding one full sweep on all ranges. 

WEIGHT 

Net, 3>b(1,4 kg): shipping, 7 lb (3,2kg). 

ENVIRONMENT 

TEMPERATURE: 0 to +55°C. 

HUMIDITY: to 95% relative humidity to 40® C. 
ALTITUDE: to 15,000 ft. 

VIBRATION: vibrated in three planes for 15 min 
each with 0.010-in. excursion, 10 to 55 Hz. 
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INQUIRIES. 



1-18. Refer any questions regarding the manual, the 
change sheet, or the instrument to the nearest HP Sales/ 



Service Office. Always identify the instrument by model 
number, complete name, and complete serial number in 
all correspondence. Refer to the inside rear cover of 
this manual for a world-wide listing of HP Saies/Service 
Offices. 



Table 1-2. Reference Designators and Abbreviations 



REFERENCE DESIGNATORS 



A 


' assembly 


E 


■■ mlsc. electrical part 


P 


- plug 


u 


• integrated circuit 


AT, 


* attenuator, 


F 


- fuse 


PS 


■ powir iupply 




(unrepairable) 




resistive termination 


FL 


filter 


a 


" transistor 


V 


~ vacuum tube, neon 


e 


- motor, Ian 


H 


“ bard ware 


ft 


w rftiictnp 




bulb, photocell, etc. 


BT 

c 


" battery 
- capacitor 


J 

K 


" Jack 
• relay 


RT 


1 iWs 

“ thermistor 


VR 


■ voltage regulator 
(diode) 


CP 


- coupling 


L 


“ Inductor 


S 


- switch 


W 


• cable 


CR 


• diode 


LS 


- speaker 


T 


- transformer 


X 


“ socket 


OL 


” delay line 


M 


■ meter 


TB 


- terminal board 


Y 


• crystal 


OS 


- device signaling (larppi 


■MP 


" mechanical part 


TP 


■ test point 


z 


-■ network 



ABBREVIATIONS 



A 


m 


ampere (s) 


FET 


9 


lla Id-affect 


n 


* 


•mpl 


m 


ampllflar(s) 






translator(s) 


nc 




assy 


a* 


assembly 








no. 


*• 


ampltd 


w 


amplitude 








npn 


n 






G 




giga (10 ) 






bd 


m 


baard(s) 


gnd 


« 


ground(ed) 


ni 




bp 


m 


bandpass 






henry(las) 










H 


•1 






c 


m 


centl (10'^) 


hr 


■ 


hourls) 


P 

pc 




C 




carbon 


HP 




Hewlett-Packard 




cew 




counter clockwise 


Hr 


* 


hortr 


pk 




coax. 


m 


coaxial 










coal 


« 


coalfkient 


II. 




Intermediate Iraq. 


pop 




com 


w 


common 


Inti 




Internal 


p/o 




CRT 


m 


cathoda-ray tuba 






. 3. 


P P 




cw 


m 


clockwise 


k 




kilo (10 ) 


prgm 








deel do"') 






pound(s) 


prv 




d 


w% 


lb 


» 






dB 




decibel 


Ipf 




low-pass t[lter(s> 


PS 


* 


«xt 




axternal 


m 


. 


mini (io'^> 


pwv 










M 




meQA (10 ) 






F 


■ 


farad(s) 


ms 




m|llis«cond 


tf 





n»no (10 *1 
normally closed 
normally open 
nagaiivapoiitlve- 
nagailva 
nanosecond 

pico (10 
printed (aichad) 
cir-ull(t) 
peaic 

poslliva-nagatlve- 

positive 

part of 

peak-to-peak 

program 

peak Inverse 

voltage(s) 

picosecond 

peak working 

voltage 

radio Irequeney 



radio Irequancy 
Interferanco 
root mean squara 
reverse working 
voltage 

silicon controlled 
reel liter 
second (s) 
standard 



micro (10*1 
microsecond 



volts 

variable 
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SECTION II 
INSTALLATION 



2-1. INTRODUCTION. 

2-2. This section contains instructions for performing an 
initial inspection of Mode! t82CC, Installation procedures 
and precautions are presented in step-by-step order. The 
procedures for making a claim for warranty repairs and 
for repacking the instrument for shipment are also de- 
scribed in this section. 

2-3. INITIAL INSPECTION. 

2-4. The instrument was inspected mechanically and 
electrically before shipment. Upon receipt, inspect It 
for damage that may have occurred in transit. Check for 
broken knobs, bent or broken connectors, and dents or 
scratches. If namage is found, refer to the claims para- 
graph in this section. Retain the packing material for 
possible future use. 

2-5. Check the electrical performance of the instrument 
immediately after receipt. Refer to Section V for the 
performance check procedure. The performance check 
will determine whether or not the instrument is operating 
within the specifications listed in table 1-1. Initial 
performance and accuracy of the instrument are certified 
3 $ stated on the inside front cover of this manual. If the 
instrument does not operate as specified, refer to the 
claims paragraph in this section. 

2- 6. INSTRUMENT MOUNTING. 

2-7. Model 1820C and the ver;.cal plug-in must be 
locked together before being inserted into the plug-in 
compartment of a 180-series oscilloscope mainframe. 
Power for Model 1820C is rupplied by the mainframe. 

2-8. To install Model 182UC and the vertical plug-in, 
proceed as follows: 

a. Move locking bar to rear (see figure 2-11. 

b. Mato vertical plug and horizontal jack, making 
certain bulkhead connectors and guide lugs are aligned 
and press two plug-ins firmly together. 

c. After ensuring that front and rear panels are aligned, 
push locking bar forward. 

d. Lift up on latch release and rotate latch downward. 

e. Slide plug-ins into plug-in compartment in main- 
frame. 

f. Rotate latdi upward and push into lock. 



2-9. INSTRUMENT COMPATIBILITY. 

2-10. Model 1820C will mate with any vertical plug-in 
in the 180-series and will operate in any mainframe in the 
series. 

2-11. CLAIMS. 

2-12. The warranty statement applicable to this instru- 
ment Is printed inside the front cover of this manual. If 
physical damage is found or if operation is not as specified 
when the instrument is received, notify the carrier and 
nearest HP Sates/Service Office immediately (refer to the 
list in back of this manual for addresses). The HP Sales/ 
Service Office will arrange for repair or replacement with- 
out waiting for settlement of the claim with the carrier. 

2-13. REPACKING FOR SHIPMENT. 

2-14. If Model 1820C is to be shipped to an HP Sales/ 
Service Office for service or repair, attach a tag showing 
owner (with eddress), complete instrument serial number, 
and a description of the service required. 

2-15. Use the original shipping carton and packing 
material. If the original packing material is not available, 
the HP Sales/Service Office will provide information and 
recommendations on materials to be used. Materials used 
for shipping an Instrument normally Include the follow- 
ing: 

a. A double-walled carton; refer to table 2-1 for test 
strength required. 

b. Heavy paper or sheets of cardboard to protect all 
instrumtnt surfaces; use a nonabras've material such as 
polyurethane or cushioned paper such as Kimpak around 
all projecting parts. 

r At least 4 inches of tightly-packed, industry-ap- 
proved, shock-absorbing material such as extra-firm poly- 
urethane foam. 

d. Heavy-duty shipping tape for securing outside of 
carton. 



TaUe 2-1. Shipping Carton Test Strength 



Gross Weight (lb) 


Carton Test Strength (lb) 


up to 10 


200 


10 to 30 


275 


30 to 120 


350 


120 to 140 


500 


140 to 160 


600 
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1. TIME/OIV. Selects sweep range'f. 

2. TRIGGER LEVE Li Selects point on trigger signal 
that starts sweep. 

\ 

3. SING LE. Selects single swe^p operation. | 

4. RESET. Rearms sweep after single sweep operation. 

5. LF REJECT. Attenuates signals below 15 kHz. 

6. HF REJECT. Attenuates signals above 15 kHz. 

7. LINE!. Selects line triggering. 

8. ?OS/NEG. Determines whether positive or negative 
slope of trigger signal starts sweep. 



9. EXT INPUT. BNC connector for applying external 
trigger signal. 



10. INT/EXT.Selectstriggersignal from vertical plug- 
in or from EXT INPUT. 

11. -rl./^lO. Selects unattenuateil or attenuated trigger 
signal. 

12. AC/DC. Selects direct or capacitive coupling of 
trigger signal. 

13. AUTO/NORM, Selects automatic or triggered 
sweep start. 

14. VERNIER. Permits seiection of sweep speeds 
between calibrated ranges. 

16. UNCAL. Indicator lights when vernier is rotated 
out of CAL position. 



16. TRIGGER HOLDOFF. Adjusts time between end 
of one sweep anc' arming of next. 






F'-^-e 3-1. Operating Controls and Connectors 
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SECTION III 
OPERATION 



3-1. INTRODUCTION. 

3-2, This section contains an explanation of instrument 
operating controls, available modes of operations, trigger- 
ing considerations (frequencies, amplitudes, modes), and 
step-by-step instructions for most applications. 

3-3. Necessary oscilloscope and vertical plug-in control 
settings are mentioned but, due to the variety of different 
mainframe and plug-in combinations that can be used with 
Model 1820C, the operating and service manual for the 
specific instrument should be referred to for supple- 
mentary information. 

34. CONTROLS AND CONNECTORS. 

3-5. Figure 3-1 shows the instrument front panel and 
provides functional descriptions of operating controls, 
indicators, and connectors. The foltowirg paragraphs 
provide detailed descriptions of controls with multiple 
or complex functions. 

3-6. TRIGGER CONDITIONING. 

1 

3-7. Model 1820C is equipped with pushbutton switches 
for controlling sweep triggering. Trigger signal require- 
ments are listed in table 3d. The controls are described in 
the following paragraphs. 

3-8. SWITCH DESCRIPTION. The switches are push- 
push type which alternate between two positions each 
time the switch is pressed. The one (ixception is the RESET 
switch which does not lock into the depressed position. 
Each switch is equipped with a blue band which disappears 
when the switch is in the de^rressed position. Tne band is 
related to the color of the switch designator. If the blue 
band is showing, the action whose designator is printed 
in blue is activated. If the blue band is hidden, the action 
whose designator is printed in black is activated. 

3-9. TRIGGER SOURCE. When the INT/EXT switch is 
in INT, the sweep is synchronized with the vertical deflec- 
tion signal. In EXT, the sweep will be synchronized to a 
signal connected to the EXT INPUT connector. In the 
depressed position, the -r1/-f-10switch causes the incoming 
sync signal to be attenuated by a factor of 10. In the 
deprr.-’sed position, the LINE switch synchronizes the 
sweep with a fixed amplitude power line signal regardless 
of the positions of the INT/EXT and -r1/-r10 switches. 

3-10. SYNC COUPLING. The AC/DC switch selects 
direct coupling (DC) or capacitive coupling (AC). Direct 
coupling can be used from dc to greater than 150 mega- 



hertz. Capacitive coupling blocks the dc component. 
Capacitive coupling, however, attenuates signals below 
approximate!/ 20 hertz The LF REJECT switch, when 
depressed, attenuates signals below approximately 15 
kilohertz and is used, for instance, to prevent power line 
frequency ripples from triggering the sweep. The HF 
REJECT switch, when depressed, attenuates signals above 
approximately 16 kilohertz and can be used, for instance, 
to prevent high frequency noise from triggering the sweep. 

3-11. TRIG LEVEL. 

3-12. This control selects the point on the trigger signal 
that starts the sweep. The triggering point is adjustable 
over a range of from -2V to +2V along the selected 
trigger signal slope in the INT, EXT, and LINE position. 
In the -rlO position, trigger level is adjustable from 
-20V to ■^20V. 

3-13. HOLDOFF. 

3-14. Hold off time is the amount of time between the 
end of one sweep and the arming for the next. The sweep 
is started by the first trigger pulse after heidoff time 
elapses. This time can be varied by rotation of the 
TRIGGER HOLDOFF control. This feature makes it 
possible to avoid (in normal operation) triggering of 
successive sweeps at two or more points on a complex 
waveform (figure 3-3). 

3-15. SWEEP MODE. 

3-16. Ir; AUTO, the sweep free-runs in the absence of 
a trigger signal displaying a bright baseline. If a trigger 
signal of 40 hertz or greater is applied, it overrides free- 
run operation and triggers the sweep. 

3-17. In NORM, a trigger input signal is needed to 
produce a display. Use NORM if the trigge' period exceeds 
25 milliseconds or the rate (frequency) is less than 40 
hertz. 

3-18. In SINGLE sweep mode, one sweep is generated 
after being triggered. To rearm the sweep, the RESET 
button must be pushed and released. The RESET tamp 
lights to indicate that the sweep is armed. In AUTO, one 
sweep will occur each time RESET is pressed. In NORM, 
one sweep will occur the first time a trigger is applied 
after pressing RESET. 

3-19. SLOPE. 

3-20, The POS/NEG switch determines whether the 
sweep triggers on the positive-going or negative-going 
portion of tfte trigger signal. 
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Table 3-t. Trigger Signal Requirements 



Model tB20C 



Sweep 

Mode 



Trigger 

Coupling 



Trigger 

Source 




Minimum Trigger 
Amplitude 







adjustable to 
any point on 
displayed 
waveform 



In^l In^lO 




-2V -20V 

to to 

+2V +20V 



adjustable to 
any point on 
displayed 
waveform 




Single may be selected after setting up any display. 
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3-21. TIME/DIV. 

3-22. The TIME/DIV switch determines the amount of 
time to sweep horizontally one graticule division. Sv/eep 
speeds are selectable by the TIME/DIV control in twenty- 
three ranges from 0.05 niiaosecond per division to 
1 second per division. By switching the oscilloscope Mag- 
nifier control to X5 or X10, a display can be magnified 
up to ten times. 

3-23. VERNIER. 

3-24, Sweep speed is calibrated to TIME/DIV w!ien the 
VERNIER control is set fully clockwise to the CAL detent 
position. As the VERNIER control is turned counter- 
clockwise, the UNCAL indicator lights and sweep speed 
decreases up to at least 2.5 times the TIME/DIV settings. 
The VERNIER control is useful for making continuous 
adjustment of sweep speed, however, TIME/DIV readings 
are uncalibrated. 

3-25. OPERATING PROCEDURES. 

3-26. Figures 3-4 and 3-5 are operating plates giving 
step-by-step instructions for operating Model 1820C. 
These instructions are for b/pical applications arid can be 
modified to adapt the instrument to a variety of unique 
applications. Refer to the oscilloscope and vertical plug-in 
operating and service manuals for related operating 
information. 





Figure 3-3. Trigger Koldoff 
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1. Set INTENSITY fully counterclockwise. 

2. Set MAGNIFIER to XI. 

3. Set DISPLAY to INT. 

4. Set VERNIER fully clockwise to CAL. 

5. Set TIM E/D IV to 1 mSEC. 

6. Set all pushbutton switches out. 

(blue band showingl. 



7. Set DISPLAY to A. 

8. Set A POSITION to midrange. 

9. Turn ON-OFF switch to ON. 

10. Adjust INTENSITY and FOCUS for sharp, just 
visible trace. 

11. If trace is not visible in step 11 above, press FIND 
BEAM to locate. 

12. Adjust A POSITION to center trace. 




■ •ZOC -K-S 



Figure 3-4. Initial Turn-on Procedure (AUTO mode) 








Figure 3-5. NORM Sweep Operation (in XI) 
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SECTION IV 

PRINCIPLES or OPERATION 




4>1. INTRODUCTION. 

4-2. This section contains functional desalptions keyed 
to an overall block diagram. A detailixi explanation of 
circuit functions, keyed to the schematics, is provided after 
the block diagram discussion. Following this, complete 
cycles of operation (for various modes) will be discussed. 

4-3. The overall block diagram and the schematics are 
located at the rear of Section VIII. The circled numbers 
on the block diagram and schematics are used to identify 
signals and control voltages. They are frequf otly referred 
to in this section. A table contelniTg the names of the 
signals and control voltages Is provided at the left of each 
block diagram and schematic. 

44, FUNCTIONAL DESCRIPTION. 

4-6. The block diagram (ligure 8-4) Is provided as an 
aid to understanding the operation of the instrument. 
Civt.'uit groups have been consolidated into single blocks 
and logic symbols according to function. This makes it 
easier to define each g'oup't inputs and outputs and to 
show ralationships between groups. 

44. TRIGGER CONDITIONING. 

4-7. The trigger conditioning block contains tile Mvitch- 
ing circuitry required to select and shape thn desired 
trigger. 

44. A detailed explanation of the trigger conditioning 
block Is provided in paragraph 4-37. 

4-9. IMPEDANCE CONVERTERS. 

4-10. Two impedance converters are employiid to provide 
a means of removing an interfering component from the 
trigger signal. The HF impedance converter attenuates 
frequencies below approximately 16 kilohertz. The LF 
imf^ance converter attenuates frequencies above approx- 
imately 16 kilohertz. An interfering signal can be removed 
by disabling one of the Impedance converters. 

4-11. A detailed explanation of the impedance converters 
is provided in paragraph 4-46. 

4-12. TRIGGER AMPLIFIER AND POLARITY SWITCH. 

4-13. The trigger amplifier and polarity switch group 
provides a means of amplifying and switching the polarity 
of the trigger signals. Switching Is required in order to 
permit sweep triggering on the positive or negative slope 
of the displayed signal, as desired. 



4-14. A detailed explanation of the trigger amplifier end 
polarity switch is provided in paragraph 4-49. 

4-15. DUAL SCHMITT. 

4-16. The dual Schmitt prohibits triggering during a 
sweep cycle and permits triggering of a r ew sweep after 
termination of the sweep cycle. 

4-17. A detailed explanation of the dual Schmitt is 
provided in paragraph 4-54. 

4-18. INTEGRATOR GATE. 

4-19. The integrator gate contains a Schmitt trigger with 
two inputs. In NORM, the integrator gate prohibits the 
sweep from free-running in the absence of a trigger 
signal. In AUTO, sweep free-running it permitted in the 
absence of a trigger signal, causing a baseline display on 
the oscilloscope CRT. 



4-20. A detailed explanation of the integrator gate is 
provided in paragraph 4-68. 



4-21. 10V SCHMITT. 

4-22. The 10V Schmitt controls the dual Schmitt and the 
auto and lockout blocks, assuring a trigger to start the 
sViVep at the proper time. 

4-23. A detailed explanation of the 10V Schmitt is 
provided in paragraph 4-63, 

4-24. INTEGRATOR. 

4-25. The integrator group contains a Miller integrator and 
the gating circuitry required to clamp and unclamp the 
integrator, as required. When undamped, the integrator 
generates a linear ramp that is used as the time base for the 
oscilloscope. 

4-26. A detailed explanation of the integrator is provided 
in paragraph 4-66. 

4-27. HOLDOFF DRIVER AND READER. 

4-28. The holdoff driver and reader function as impedance 
converters. The driver isolates the output of the integrator 
from the holdoff circuit. The reader prevents loading of 
the hold off ciicuit and drives the 10V Schmitt. t. 
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4-2C. A detailed explanation of the auto and lockout 
group is provided in pai iraph 4-7r>. 

4-30. TIME/DIV SWITCH AND VERNIER. 

4-31. The TIME/DIV switch provides a means of switch- 
ing the charging circuits (resistor and capacitor) in the 
integrator, changing sweep rates. 

4-32. The VERNIER provides a means of varying the 
sweep rates between the calibrated sweep ranges. 

4-33. A detailed explanation of the TIME/DIV switch and 
vernier is provided in paragraph 4 76. 

4-34. DETAILED EXPLANATION. 

4-35. The circuits of Model 182(X! are diagramed in 
schematics located at the rear of the manual. Each 
explanation will be keyed to one or more of these 
schematics. 

4-36. These explanations are not intended as instruction in 
basic electronics. For instance, when discussing a Schmitt 
trigger it will be assumed that the reader knows how a 
Schmitt trigger operates. The explanation will proceed 
only to the depth necessary to tie the circuit to the 
overall operation of the Instrument. Unusual circuits will 
be explained in greater detail. 

4-37. TRIGGER CONDITIONING. 

4-38. The trigger conditioning circuits (schematic 1) 
consist of pushbutton switches and associated components. 
External, internal, and line triggers are brought in on 
lines © , (D , and (5) . respectively. The outputs are on 
lines 0 and © . 

4-39. The INT/EXT switch selects a trigger either from an 
output from the oscilloscope vertical plug-in or a signal 
that is connected to the EXT INPUT connector on the 
front panel of Model 182(X^. 

4-40. The -rl/vlO switch connects the selected input 
directly or through a resistive 10:1 divider. 

4-41. The AC/DC switch connects the selected input 
directly or capacitively to the LF impedance converter. 
The KF impedance converter isalways capacitively coupled 
through A1C2. 

4-42. The LF REJECT switch, when operated, disconnects 
and grounds the input to the LF impedance converter. 

4-43. The HF REJECT switch, when operated, applies a 
bias to disable the HF impedance converter. 

4-44. The LINE switch, when operated, connects line 
fiequency signal from the oscilloscope mainframe via line 
0 to the LF impedance converter. It also applies a disabl- 
ing bias to the HF impedance converter. 



4-45. IMPEDANCE CONVERTERS. 

4-46. The HF impedance converter (schematic 1) is a high 
impedance input, low impedance output, noninverting 
amplifier consisting of FET amplifier A1Q1 and grounded 
collector amplifier A1Q2. Its input is on line 0 and its 
output is on line © . The amplifier can be disabled by 
applying -12.6 volts to the gate of A1Q1 via A1S1E, 
A1S1C, A1R4, A1R7, and A1R8. 

4-47. The LF impedance converter is a high impedance 
input, low impedance output, inverting amplifier con- 
sisting of operational amplifier A2U1 and emitter follower 
A2Q1. Its input is via line 0 and its output is on line 0. 
The amplifier can be disabled by grounding its input via 
line 0 , A1S1F, and A1S1E. 

4-48. Because the HF impedance converter attenuates 
frequencies below approximately 15 kilohertz and the LF 
impedance converter attenuates frequencies above approx- 
imately 15 kilohertz, an interfering signal on the trigger can 
attenuated by operating A1S5 or A1S6 and disabling the 
appropriate impedance converter. 

4-49. TRIGGER AMPLIFIER AND POLARITY SWITCH. 

4-60. The trigger amplifier is a two-section differential 
amplifier with the polarity switch between the two 
sections (schematic 1). 

4-51. The first amplifier section consists of differential 
amplifier A1U1Q1, and A1U1Q2, with current »urce 
A1U1Q3. Inputs are from the impedance converters via 
lines 0 , and 0 . Outputs are to the polarity switch via 
lines© and ^ . 

4-52. The polarity switch consists of two common-base 
amplifiers with common inputs and cross-connected 
outputs transistors. A1Q3 and A1Q6 are one amplifier. 
The other differential amplifier contains A1Q4 and A1Q5. 
Deoending on the position of the POS/NEG switch, one 
amplifier is enabled and the other is disabled. Assume that 
a positive-going pulse is present on line (T^ and a negative- 
going pulse is present on line ^ . Because the outputs 
of the two amplifiers are cross connected, changing the 
position of the POS/NEG switch will enable the other 
amplifier and the pulse on line will be negative going 
while the pulse on line will be positive going. 

Thus she pulse polarity on Mnes ^ and to the 
output amplifier sectior^ will be switched Reversed). 

4-53. The second amplifier section consists of differential 
amplifier A1U1Q4 and A1U1Q5 with current source 
A1Q1Q6. Outputs are to the dual Schmitt via lines @ 
and (jJ) 

4-54. DUAL SCHMITT. 

4-55. The dual Schmitt (schematic 2} consists of A1U2A 
and A1U2B. It is controlled by pulses on lines @ and 
01 from the trigger amplifier and polarity switch, and on 
from the 10V Schmitt. 
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4-56. In the quiescent state, line (j^ from the 10V 
Schmitt is low and assuming the POS/NEG switch is set 
to PCS. line 0 is high and line 0 is low. As long as 
one of the three lines into A1U2B is high, line 0 will be 
high. 

4-57. The output of A1U2A will go low when a positive- 
going trigger pulse causes line 0i to go low. Because of 
feedback via A1R50 and deliberate current limitations 
in the output of the trigger amplifier, the output of A1 U2A 
will remain low as long as line 0 is low. When line 0 
goes low, ail three lines to A1U2B are low so line (0 
goes low. This condition will remain until line 0 goes 
high at the end of the sweep cycle. 

4-58. INTEGRATOR GATE. 

4-59. The integrator gate (schematic 2) consists of a 
Schmitt trigger and a current switch. The Schmitt trigger 
consists of A1Q15 on one side and paralleled A1Q13 and 
A1Q14 on the other side. The paralleled transistors 
permit the Schmitt trigger to operate from either of two 
inputs. The two inputs are on line 0 from the dual 
Schmitt to the base of A1Q13 and on line 0 from 
the auto and lockout circuit to the base of A1Q14. 

4-60. When the AUTO/NORM switch is set to NORM, 
•t15 volts on line 0 disables A1Q14. The Schmitt 
changes states only when tine (0 goes low and causes the 
outputs of the integrator gate (lines 0,0, and 
0 ) to go low. 

4-61. When the AUTO/NORM switch is set to AUTO, 
A1Q14 Is controlled by line 0 from the auto and lock- 
out circuit. This enables the Schmitt (integrator gate) 
so that the output of the 10V Schmitt causes it to change 
states in the absence of a trigger. 

V62. The current switch, A1Q16 and A1Q17, serves to 
s1<ift the dc voltage level of the pulse from the Schmitt 
trigger to the level required to operate the integrator. The 
current switch output also provides gate signals to the 
mainframe. 

4-63. 10V SCHMITT. 

4-64. The 10V Schmitt (schematic 2) consists of A1Q7 
and A1Q8 with A1Q9 as their current source. In the 
quiescent state, the output on line (0 is low. When 
the integrator states sweeping, the output from tfie integra- 
tor rises and eventually causes the 10V Schmitt to change 
states, causing line 0 go high. As long as line 0 ^ 
is high, further triggering is prohibited. 

4-65. INTEGRATOR. 

4-66. The integrator group (schematic ?) consists of 
A1Q20 through A1Q27. The group is made up of a stan- 
dard Miller integrator (AIQ22 and A1Q23) with a current 



source (A1Q20), a reset control (A1Q25 and A1Q26), a 
current switch (A1Q24 and A1Q27), and an emitter 
follower (A1Q21). 

4-67. Assume the circuit to be in the quiescenr state. 
Transistor A1Q27 is off and A1Q24 is on. All the current 
from the integrating resistor is flowing in A1Q24. A 
trigger cjuses line ( 2 ^ to go low and A1Q27 turns on. 
A1Q24 turns off and the integrating capacitor starts charg- 
ing toward the negative charging voltage, causing the ramp 
at the output of A1Q23 to start rising (positively). 

4-68. As the ramp rises, it drives A1 Q25 toward cutoff and 
the decreasing current in A1C25 causes the current in 
A1Q26 to increase. At a time determined by the upper 
threshold of the lOV Schmitt, line 0 returns to the 
high condition. A1Q27 turnsoff, A1Q24 turns on, and the 
integrating capacitor starts discharging through A1Q24. 
This causes the ramp at the collector of A1Q23 to start 
falling. As the ramp falls, the current in A1Q26 increases 
while the current in A1Q26 decreases. This change 
continues until the integrating capacitor has discharged to 
the point where only (and all of) the current from the 
integrating resistor is flowing in A1Q24, establishing a 
condition of equilibrium in A1Q25 and A1Q26. The 
design of the circuit is such that equilibrium is established 
when the base voltages of A1Q25 and A1Q26 are equal. 
Because the base of A1Q26 is tied to ground, equilibrium 
is established at zero volt. Therefore, the reset voltage of 
the ramp is also zero volt. 

4-69. A1Q21 is used to isolate the integrator from its 
loads. 

4-70. HOLDOFF DRIVER AND READER. 

4-71. (See schematic 2). The holdoff driver (A1Q18 and 
A1Q19) and the holdoff reader (A1Q10 and A1Q11) 
function as buffers for the holdoff circuit. The holdoff 
circuit consists of TRIGGER HOLDOFF control R3, 
A1R48, and the selected holdoff capacitor on A4. 

4-72. AUTO AND LOCKOUT. 

4-73. The auto and lockout circuit (schematic 2) consists 
of A1Q12, A1CR8 and A1CR9. When tho AUTO/NORM 
switch is set to NORM, A1Q14 is turned off by +15 
volts applied through A1CR9. Therefore, the line 0 
input to the integrator gate is disabled. 

4-74. In the quiescent state, the NOR output of A1U2B 
(line 0 ) is low Incoming trigger pulses cause A1U2B 
to change states and line 0 to go high, charging 
AlCli. Because the NOR output of A1U2B has no 
pulldown resistor, A1C11 cannot rapidly discharge. As 
long as trigger pulses (40 hertz or greater) keep arriving, 
A1C11 does net discharge enough to permit AlO'“' to 
enable A1Q14. 

4-75. If trigger pulses stop arriving, A1C11 will finally 
discharge to the point where A1Q12 will allow the next 
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pulse from the tOV Schmitt to turn A1Q14 on and the 
resultant pulsa on line 0) will initiate a sweep, in this 
manner, free-running is acheived in the sence of a 
trigger. 

4-76. TfME/DIV SWITCH AND VERNIER. 

4-77. The TIME/DIV switch (schematic 3) is a four-section 
rotary switch (A4S1). The vernier circuit consists of A4Q1 
arid front panel VERNIER control R3. Switch section 
A4S1A switches calibration resistors. A4S1B switches 
integrating resistors, A4S1C switches integrating capacitors, 
and A4S1D switches holdoff capacitors. Integrated circuit 
A4U1 provides a fixed voltage reference source for the 
integrating circuit when the VERNIER control is in detent. 
The VERNIER control provides a variable (uncalibrated) 
voltage reference source when it is out of detent. 

4-78. CIRCUIT OPERATION. 

4-79. The Information in the following paragraphs is 
provided in order to tie together all the information 
presented previously in this section. This is accomplished 
by following certain functions through a complete cycle 
of operation. 

4-80. INTEGRATOR OPERATION IN NORM. 

4-81 . This discussion can be followed on schematic 2 and, 
in less detail, on the block diagram. 

4-82. Setting the AUTO/NORM switch to NORM disables 
the line (|^ input to the dual-input gate (base of A1Qi:i}. 
Assume all circuits to be in the quiescent state. Line ^ 
is low and lina 0) is high. 

4-83. A positive-going trigger pulse is received, causing 
line 0) to go low. Because tx)th inputs to A1 U2A are now 
low,^ output goes low. Then when line @ goes low, 
line ^ goes low because all three inputs to A1U2B are 
low. ^en line goes low, the integrator gate changes 
states and line (0) goes low. 

4-84. The low condition on line ^ causes A1Q27 to 
turn on and A1Q24 turns off, permitting the integrator 
ramp to start rising. 

4-85. As the ramp rises, the holdoff reader follows. 
When the ramp reaches 10 volts, the 10V Schmitt (A1Q7 
and A1Q8) changes states. 

4-86. Line @ goes high, causing line ^ to go high. 
Line (0) goes high causing A1Q27 to turn off and A1Q24 
to turn on. The sweep starts resetting. 

4-87. The trigger holdoff circuit keeps the output of the 
holdoff reader high for a length of time determined by the 
setting of TRIGGER HOLDOFF control R3. During this 
time, the lOV Schmitt remains in its set state; the high 
condition on line @ keeps the dual Schmitt disabled, and 
retriggerirrg of the sweep is pteventeii. 



4-88. Finally, the holdoff circuit discharges to the point 
where the output of the holdoff reader passes through the 
lower threshold of the 10V Schmitt, The 10V Schmitt 
resete, and line @ returns to the low condition. The next 
positive ]oing trl^r transition will operate the dual 
Schmitt and the entire cycle will repeat. 



4-89. FREE-RUN INTEGRATOR OPERATION. 

4-90. The purpose of free-run operation is to provide a 
visible trace on the oscilloscope CRT in the absence of 
triggering pulses. To start this discussion, assume that the 
AUTO/NORM switch is in AUTO, the sweep has just been 
triggered, but there are no further incoming trigger pulses. 
Follow this discussion on schematic 2. 

4-91. All inputs to the dual Schmitt are low, so line 
is high. The auto and lockout (A1Q12 is in the high state 
and applying a disabling bias to the line (0) input 
to the dual-input gate (base of A1Q4). The ramp rises and 
causes the 10V Schmitt to change states. Line ^ 
goes high. The NOR output of A1U2B (tine ^ I 
has no pulldown resistor so it cannot go low immediately. 
At the end of the holdoff period, the 10V Schmitt 
resets and line goes low. The output of auto 

and lockout (A1Qf2) ramps downwa’ on line 0) , 
finally crorsing the threshold of the c .^l-input gate and 
causing line (^ to go low. This again starts the ramp. As 
long as no trigger pulses occur, line cannot go high snd 
the 10V Schmitt continues to trigger the line (0) input 
to the dual-input gate. 

4-92. TRIGGERED INTEGRATOR OPERATION IN 
AUTO. 

4-93. See schematic 2. Assume that the circuit is free- 
running as described in paragraphs 4-90 and 4-91. An 
incoming trigger causes all inputs to the dual Schmitt 
to go low and consequently line @ goes high. When 
line is high, the auto and lockout circuit disables the 
line ^ input to the dual-input gate and free-running 
cannot continue. When one or more inputs to the dual 
Schmitt goes high, line ^ cannot go low for about 25 
milliseconds, the time to charge A1C11 to the low level. 
As long as trigger pulses keep arriving, the auto and 
lockout keeps the line (0) input to the dual-input gate 
disabled. The time constant of the auto and lockput is 
such that trigger pulse frequencies above approximately 
40 Hz will retrigger the sweep before the auto and lockout 
circuit can initiate a sweep. 

4-94. SINGLE SWEEP. 

4-95. See schematic 2. Normally, the 10V Schmitt is 
triggered by the rising integrator ramp and reset at the end 
of holdoff time. When the SINGLE switch is activated, the 
lower hysteresis limit has been shifted so that it will not 
reset at the end of holdoff time. Pushing the RESET 
button will momentarily restore the original lower 
hysteresis limit and permit the 10V Schmitt to reset. 
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SECTION V 

PERFORMANCE CHECK AND ADJUSTMENTS 



S-l. INTRODUCTION. 

5 - 2 . This section contains step-by*stirp procedures for 
checking the instrument specifications as given in table 
1-1 of this manual. The performance check procedure 
gives troubleshooting suggestions in case tlie instrument 
fails to mee' any specification tested. A table (performance 
check rec(<rd) is provided at the end of the performance 
check for recording measurements obtained in the first 
running of the procedure. This record may be used to 
compare measurements taken at later dates with the 
original. The procedures for making all internal adjust- 
ments ere covered in paragraphs 5-59 through 5-71. A 
photograph showing the location of all internal adjust- 
ment controls is presented in figure 5-7. 

B-3. TEST EQUIPMENT. 

54. Test equipment required fc< procedures in this 
section is listed in table 5-1. Test eq<'ipment equivalent 
to that recommended may be substituted, provided it 
meets the required characteristics listed in the table. For 
best results, recently calibrated test equipment. 



5-5. EQUIPMENT CHECK. 

5- 6. The following subparagraphs describe procedures 
to determine whether or r>ot the instrument is operating 
within the specifications of table 1-1. This check can be 
used as part of an incoming inspection, as a periodic 
operational test, or to check calibration after repairs or 
adjustments have been made. Any one of the following 
checks can be made separately if desired. 

6- 7. The first time the performance check is made, enter 
the results on the performance check record at the end of 
the procedure. Remove the record from the manual arid 
file it for future reference. Be sure to include the instru- 
ment serial number on the record for identification. 



58. Paragraphs 59 through 513 contain preliminary 
operational checks of performance characteristics not 
specified in table 1-1. Since these characteristics are not 
specified, stated results are approximate. 



Table 51 Recommended Test Equipment 



1 Instrument 


Required 


Required 


Type 


Model 


Characteristics 


For 


Oscilloscope 






Performance checks 


Mainframe 


HP ISCMeries 


No substitute 


Adjustments 


Oscilloscope 


Model 1806A 




Performance checks 


Vertical 

J 

Monitor 


HP !8(l4erie3 


Dual-channel, 100-MHz 


Adjustments 


Oscilloscope 


with ptug-Ins 


General-purpose, l(X)-MHz 


Performance checks 


Oscillator 


HP Model 204C 


40-Hz to 1-kHz 


Performance checks 
Adjustments 


VHP Oscillator 


HP Model 3200B 


150-MHz 


Performance checks 
Adjustments 


Attenuator 

> 


HP 8191A-20 


25dB, 150-MHz 


Performance checks 
Adjustments 


Sampling 






Performance checks 
Adjustments 
Performance checks 


Voltmeter 

Time-mark 


HP Model 3406A 


50-mV, 65kHz to 165MHz 


Generator 


HP Model 226A 


55ns to 1-sec time marks 


Adjustments 


Power Divider ' 


HP11549A 


55ohm, 165MHz 


Performance checks 
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Table 6-1. Recommended Test Equipment {Cont'd) 



1 Instrument 


Required 


Required 


Type 


Model 


Cnaracteristics 


For 


Sampling Tee 


HP 10221A 


Accommodate sampling probe, 
160-MHz 


Performance checks 
Adjustments 


GGohm 

Termination 


HP 10100C 


50-ohm, 150-MHz 


Performance checks 


9 in. BNC 
Cable (2) 


HP 1C502A 


SO-ohm, BNC male to BNC mate 


Performance checks 
Adjustments 


44 in, BNC 
Cable (2) 


HP 10501A 


50-ohm, BNC male to BNC male 


Performance checks 
Adjustments 


BNC Tee 


HP 1250-0781 


50-ohm 


Performance checks 
Adjustments 



5-9. PRELIMINARY OPERATIONAL CHECKS. 

5-10. SPECIFICATION. All basic functions shall be oper- 
ational. 

5-11. DESCRIPTION. Sweep ranges, alternate trigger and 
chop, and UNCAL light are checked for basic operation. 

5-12. EQUIP^^ENT. Required equipment is as follows: 

a. Oscilloscope mainframe. 



b. Oscilloscope vertical. 

513. PROCEDURE. To make sweep generator checks, 
proceed as follows: 

a. Install plug-ins and perform initial turn-on pro- 
cedures as described in Section III. 

) 

b. Rotate TIME/DtV control through all positions. 
Trace shall be visible at all sweep speeds. 



c. Set oscilloscope vertical display switch to alternate 
and sync source to composite. 



d. Set Model 1820C controls as follows: 



AUTO/NORM AUTO 

INT/EXT INT 

TRIGGER LEVEL CW 

AC/DC AC 



e. Rotate TIME/DIV through all ranges. Two traces 
shall be visible on all ranges. 

f. Set oscilloscope vertical display switch to CHOP. 



g. Rotate TIME/DIV through all ranges. Two traces 
shall be visible on all ranges. 

h. Turn VERNIER clockwise out of detent. UNCAL 
indicator shall light. 

i. SetTIME/DIVto50mSEC. 

j. Depress LINE and SINGLE controls. No display 
shall be on screen. 

k. Push RESET, One sweep shall occur. RESET indi- 
cator shall light during sweep. 

l. Should any of the above checks fail, refer to Section 
VIM and appropriate block in troubleshooting block 
diagram (figure 8-4). Failure to rweep may be caused by 
faulty triggering or defect in one of intejrator or associ- 
ated circuits. This can usually be determined by switching to 
AUTO. If sweep occurs in AUTO, trouble is most likely to 
be in trigger circuitry. 

5-14. TRIGGER LEVEL BALANCE. 

5-15. SPECIFICATION. Triggering shall be stable in botn 
polarities with 100-mV peak-to-peak signal. 

5-16. DESCRIPTION. Triggering is checked with 
TRIGGER LEVEL control centered and with POS/NEG 
switch in both positions. 

5-17. EQUIPMENT. See figure 5-1 for equipment re- 
quired. 

5-18. PROCEDURE. To check trigger level balance, pro- 
ceed as follows; 

a. Connect equipment as shown in figure 5-1. 

b. Set oscilloscope vertical controls as follows: 



display switch chan A 

sync source chan A 

chan A sensitivity 0.1 V/div 
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Figure 5-1. Trigger Sensitivity Test Setup 



c. Set Model 1820C uintrols as follows: 



TIME/DIV 5 mSEC 

AUTO/NORM AUTO 

INT/EXT EXT 

TRIGGER LEVEL 12:00 



d. Adjust oscillator for l-kHz, 1-div display. 

e. Adjust vertical position to center display. 

f. Check stability of triggering In both positions of 
POS/NEG switch. 

q. Shc'ild above check fail, check voltages at center 
tap o^ TRIGGER LEVEL control R2 and inputs and out- 
puts of A2U1 and A2Q1 (schematic 1). 

5-19. LF REJECT. 

5-20. SPECIFICATION. A 7l'0 Hz signal shall be attenu- 
ated below triggering level when the LF REJECT control 
is depressed. 

5-21. DESCRIPTION, A stable 750 Hz display is set up. 
Then an attempt is made to again stabilize the display 
with the LF REJECT control depressed. 

5-22. EQUIPMENT. See figure 5-1 for equipment re- 
quired. 

5-23. PROCEDURE, To check low frequency reject, 
proceed as follows: 

a. Connect equipment as shown in figure 5-1.- 

b. Set oscilloscope vertical controls as follows: 



display switch chan A 

sync source chan A 

chan A sensitivity 02 V/div 

c. Set Model 1820C controls as follows: 

TIME/DIV 5 mSEC 



AUTO/NORM NORM 

INT/EXT EXT 



d. Adjust oscillator for 750-Hz, 3-div display. 

e. Adjust TRIGGER LEVEL fot stable display. 

f. Depress LF REJECT. 

g. Vary TRIGGER LEVEL. Triggering shall not occur. 

h. If triggering occurs, check trigger recognition 
thresiiold (paragraph 5-62). 

5-24. HF REJECT. 

5-25. SPECIFICATION. A 300-kHz signal shall be attenu- 
ated below triggering level when the HF REJECT control 
is depressed. 

5-26. DESCRIPTION. A stable 300kHz display is set up. 
Then an attempt is again made to stabilize the display 
with the HF REJECT control depressed. 

5-27. EQUIPMENT. See figure 5-1 for equipment re- 
quired. 

5-28. PROCEDURE. To check high frequency reject, 
proceed as follows: 

a. Connect equipment as shown in figure 5-1. 

' b. Set oscilloscope vertical controls as follows: 



display switch chan A 

sync source chan A 

chan A sensitivity 02 V/div 

c. Set Model 1820C controls as follows: 

TIME/DIV 1 mSEC 

AUTO/NORM NORM 

INT/EXT EXT 



d. Set oscillator for 3(X)-kHz, 3-div display. 

e. Adjust TRIGGER LEVEL for stable display. 

f. Depress HF REJECT. 

g. Vary TRIGGER LEVEL. Triggering shall not occur. 

h. If triggering o'" jrs, check trigger recognition thres- 
hold (paragraph 5-62 l 

5-29. RANGE AND POLARITY. 

5-30. SPECIFICATION. In -M, triggering point shall ad- 
just smootiily to both positive and negative extremes of a 
4-volt peak-to-peak waveform. Triggering shall occur on 
appropriate slope as indicated by POS/NEG switch. In 
-HO. the peak-to-p>ak trigger point shall occur over only 
the center 30 degrees of TRIGGER LEVEL control. 
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Figure 5-2. Trigger Range Test Setup 



5-31. DESCRIPTION. Triggering is observed as TRIGGER 
LEVEL control is varied over a 4-volt peak-to-peak wave- 
form. Observation is made in both positions of the 
POS/NEG control and both positions of the -rl/-rtO 
coritroi. ^ 

I 

j 

5-32. EQUIPMENT. See figure 5-2 for equipment re- 
quired. 

5-33. PROCEOURE.Tp check range and polarity, proceed 
as follows: | 

a. Connect equipmjint as shown in figure 6-2.. 

b. Set oscilloscope vertical controls as follows: 



display switch chan A 

sync source chan A 

chan A srjnsitivity 1 V/div 

c. Set Model 1820C control as follows: 

TIME/DIV 2mSEC 

-i-1 

AUTO/NORM NORM 

INT/EXT. EXT 

AC/DC AC 

POS/NEG NEG 



d. Set oscillator for 1-kHz, 4-div display. 

e. Rotate TRIGGER LEVEL. Triggering point shall 
adjust smoothly along entire negative slope of waveform. 

f. Set POS/NEG to POS. 

g. Rotate TRIGGER LEVEL. Triggering point sho'l 
adjust smoothly along entire positive slope of waveform. 

h. Should test in s'.eps e and g above fail, check lines 
6 LVough 22 in troubleshooting block diagram (figure 
8-4). 

i. ^Set-MZ-MOto-i-lO. 
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5- CAUTION ■< 

Before proceeding to next step, ensure 
that maximum permissible input to ver- 
tical plug-in is at least 40V. If not, in- 
stall attenuator between RNC tee and 
vertical input (figure 5-2). 

j. Change output of oscillator tc 40V p-o. 

k. Rotate MAIN TRIGGER LEVEL. Trigger point 
shall adjust smoothly along entire positive slope of wave- 
form. 

l. Should test in preceding step fail, check voltage di- 
vider A1R5/A1R6. 

&34. HIGH FREQUENCY TRIGGERING. 

E-35. SPECIFICATION, in INT, triggering shall be stable 
for 1/2 division and greater between dc and 100 MHz. 
In EXT, triggering shall be stable on 50-mV peak-to-peak 
signals between dc and 50 MHz, increasing to 100 mV 
peak-to-peak at 100 MHz and increasing to 150 mV 
peak-to-peak at 150 MHz. 

5-36. DESCRIPTION. Triggering is observed in INT with 
a 100-MHz, 1/2-div display. Triggering is observed in 
EXT at frequencies of 50, 100, and 150 MHz at trigger 
amplitudes of 50 mV, 100 mV and 150 mV respectively. 

5-37. EQUIPMENT. See figure 5-3 for equipment re- 
quired. 

5-38. PROCEDURE. To check high frequency triggering, 
proceed as follows: 

a. Connect equipment as shown in figure 5-3. 

b. Set oscilloscope vertical co.'''rols as follows: 



display switch chan A 

sync source chan A 

chan A sensitivity 1 V/div 

c. Set Model 1820C controls as follows: 

TIME/DIV 50 ns 

INT/EXT INT 

AUTO/NORM NORM 



d. Set Mainframe X 1 /X 10 to X 10. 

Note 

If upper bandwidth limit of vertical plug- 
in being used is less than 100 MHz, reduce 
frequency appropriately for INT trigger 
check. 

e. Set VHF oscillator for 100-MHz, 1/2-div display. 

f. Adjust TRIGGER LEVEL. Display shall be stable. 
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Figure 5-3. High Frequency T riggering Test Setup 



g. Change INT/EXT to EXT. 

h. Set VHF oscillator to 50 MH 2 . Adjust amplitude 
for 180 mV rms {50 mV p-p at EXT INPUT) as read on 
sampling voltmeter. 



5-43. PROCEDURE. To check rear panel gate and sweep 
outputs, proceed as follows; 

a. Connect equipment as shown in figure 5-4. 

b. Set Model 1820C controls as follows: 



i. Adjust TRIGGER LEVEL. Display shall be stable. 

j. Set VHF oscillator to 100 MHz. Adjust amplitude 
for 360 mV rms {100 mV p-p at EXT INPUT) as read on 
sampling voltmeter, 

k. Adjust TRIGGER LEVEL. Display shall be stable. 

l. Set VHF oscillator to 150 MHz, Ad|ust amplitude 
for 540 mV rms (150 mV p p at EXT INPUT) as read on 
sampling voltmeter. 

m. Adjust TRIGGER LEVEL. Display shall be stable. 

n. Should any of above checks fait, first check trigger 
recognition threshold {paragraphs 5-62 through 5-66), 
check high frequency response of HF impedance converter 
and trigger amplifier (schematic 1). 

5-39. REAR PANEL GATE AND SWEEP OUTPUTS, 

5-40. SPECIFICATION. The amplitude of the rear panel 
gate and sweep outputs shall be 0.5 volt and 1 volt 
respectively. 

5-41. DESCRIPTION. A display is set up and the rear 
panel outputs aremonitored with the monitor oscilloscope. 

5-42. EQUIPMENT. See figure 5-4 for equipment re- 
quired. 



TIME/DIV lOuSEC 

AUTO/NORM AUTO 



c. Monitor main gate output at rear panel of 180-series 
mainframe. Amplitude of pulses shall be equal to or 
greater than 0.5 volt peak-to-peak. 




O3CU.09C0PC 


1t»C 


VIRTICAL 




0 

0 


0 



TO SATE OR STICCR OUT 
ON REAR or MAINFRAME ' 




A4IN.RNC CARLE 



1R}0C-*->«R-n 



Figure 5-4. Rear Panel Outputs Test Setup 
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d. Monitor sweep output at rear panel of 180-series 
mainframe. Amplitude of ramp shall be equal to or 
greater than 1 volt peak-to-peak. 

e. Should tests in steps c and d above fail, trace signals 
from main assembly A1 (schematic 3) through mainframe 
connector assembly A5 (schematic 5) through 180-series 
mainframe cabling to rear panel. 

5-44. SWEEP HOLDOFF. 

5-45. SPECIFICATION, Sweep holdoff shall be variable 
from 15 ms ±30% to > 80 ms. 

5-46. DESCRIPTION. Sweep output is monitored at 
rear panel of 180-series mainframe with monitor oscillo- 
scope as TRIGGER HOLDOFF control is varied over its 
range. 

5-47. EQUIPMENT. See figure 5-4 for equipment re- 
quired. 

5-48. PROCEDURE. To check sweep holdoff, proceed 
as follows: 

a. Connect equipment as shown in figure 5-4, 

b. Set Model 1820C controls as follows: 



TIME/DIV 1 mSEC 

AUTO/NORM AUTO 

TRIGGER HOLDOFF ccw (detent) 



c. Monitor sweep output at rear of ISO-sfiries main- 
frame. Observe time between end of one sweep and 
beginning of next. Holdoff shall be 15 ms ±30%. 

d. RotateTRIGGER HOLDOFF fully clockwise. Hold- 
off shall increase to > 80 ms. 

e. Should checks in step c and d above fail, check 
TRIGGER HOLDOFF R3, A1R48 and holdoff reader 
A3Q18/A3Q19 (schematic 2). Holdoff capacitor can be 
checked by switching TIME/DIV to another range. 

S49. SWEEP TIME. 

5-50. SPECI FI CATION. All sweep ranges shall be accurate 
within ±3%. 

5-61. DESCRIPTION. Appropriately timed pulses are 
applied to the oscilloscope vertical and observed on the 
CRT for each sweep range. 

5-52. EQUIPMENT. See figure 5-6 fof equipment re- 
quired. 

5-53. PROCEDURE. To check sweep time, proceed as 
follows: 

a. Connect equipment as shown in figure 5-5. 




1tMC-A-4<l-W 



Figure 5-5. Sweep Calibration Test Setup 



b. Set oscilloscope vertical cor^trols as follows: 



display switch chan A 

sync source chan A 

chan A sensitivity 1 V/div 

c. Set Model 1820C controls as follows; 

TIME/DIV 05 mSEC 

AUTO/NORM AUTO 

I NT/EXT I NT 



d. Set time-mark generator for 50-ns marker output. 

e. Adjust display on CRT so start of first time mark is 
exactly at left edge of graticule. Ensure that eleventh time 
mark is within i3%of right edge of graticule. 

f. This completes step 1 in table 5-2. Complete re- 
maining steps in table. 

g. Should any sweep time checks fait, check appio- 
priate sweep calibration step described In paragraphs 567 
through 5-71, step s. 

5-54. SWEEP VERNIER. 

5-55. SPECIFICATION. Vernier shall reduce distance' be- 
tween adjacent pulses between 40% and 80%. 

5-56. DESCRIPTION. A display is set up with lOdivisions 
between adjacent pulses with vernier in detent. Vernier 
; rotated fully counterclockwise while observing display. 

5-57. EQUIPMENT. See figure 5-5 for equipment re- 
quired. 
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Table 5-2. Sweep Time Checks 



Time Marks 


Sweep TIM E/0 IV 


50 ns 


.05 uSEC 


.1 usee 


.1 uSEC 


.2 usee 


.2 uSEC 


.5 usee 


.5 uSEC 


1 usee 


1 uSEC 


2 usee 


2 uSEC 


5 usee 


5 uSEC 


10 usee 


10 uSEC 


20 usee 


20 uSEC 


50 usee 


50 uSEC 


.1 ms 


.1 mSEC 


.2 ms 


.2 mSEC 


.5 ms 


.5 mSEC 


1 m* 


1 n5EC 


2 ms 


2 mSEC 


5 ms 


5 mSEC 


10 ms 


10 mSEC 


20 ms 


20 mSEC 


50 ms 


50 mSEC 


.1 sec 1 


.1SEC 


.2 sec 


.2 SEC 


.5 sec , 1 


.5 SEC 


1 sec , 1, 


ISEC 



5-58. PROCEDURE. To check sweep vernier, proceed as 
follows: 

a. Connect equipment as shown in figure 6-5. 



b. Set oscilloscope vertical as follows; 

display switch chan A 

sync source chan A 

chan A sensitivity 1 V/div 

c. Set Model 1820C controls as follows; 

TIME/DIV 1 mSEC 

AUTO/NORM AUTO 

I NT/EXT INT 



d. Set time-mark generator for 10-ms marker output. 

e. Turn VERNIER fully counterclockwise. 

f. Observe display. Distance between adjacent pulses 
shall be between two and four divisions. 

g. Should above test fail, check voltages on VERNIER 
R4 and A4Q1 (schematic 3). 
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PERFORMANCE CHECK RECORD (Cont'd) 
Model 1820C 



Instrument Serial Number . 




SWEEP TIME: (position of last lime marker) 

.05 uSEC 
.1 uSEC 
.2 uSEC 
.5 uSEC 

1 uSEC 

2 uSEC 
5 uSEC 

10 uSEC 
20 uSEC 
50 uSEC 
.1 mSEC 
.2 mSEC 
.5 mSEC 

1 mSEC 

2 mSEC 
5 mSEC 

10 mSEC 
20 mSEC 
50 mSEC 
.1SEC 
.2 SEC 
.5 SEC 
1 SEC 



Specification 



Measured 




10 ±3% 
10 43% 
10 43% 
10 43% 
1043% 
1043% 
1043% 
10 43% 
10 43% 
10 43% 
10 43% 
10 43% 
1043% 
1043% 



SWEEP VERNIER: (distance between pulses) 
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5-59. ADJUSTMENTS. 

5 60 The following paragraphs describe procedures to 
calibrate the instrument so that it will perform as specified 
in table 1 -1. The entire adjustment procedure can be done 
in sequence, or any separate adjustment can be calibrated 
by following the steps outlined in the appropriate para- 
graph. The locations of adjustment controls ate shown in 
figure 5-7. 

5-61. Use a nonmetaltic screwdriver and recently cali- 
brated test equipment with characteristics as specified 
in table 5-1. After adjustments are complete, check in- 
strument performance by doing the performance check 
procedure at the beginning of this section. 

5-62. TRIGGER RECOGNITION THRESHOLD. 

5-63. REFERENCE, table 5-1, figure 5-6, figure 5-7. 
and schematic 1. 

5-64. DESCRIPTION. TRIGGER SENSITIVITY adjust- 
ment A1R23 is adjusted while rotating front panel 
TRIGGER LEVEL control both ways through 0 to that 
point where trigger recognition is just established. 

5-65. EQUIPMENT. See figure 5-6 for equipment re- 
quired. 

5-66. PROCEDURE. To adjust trigger recognition thresh- 
old, proceed as follows: 

a. Connect equipment as shown in figure 5-6. 

b. Set Model 1820C controls as follows: 



TIME/DIV 1 mSEC 

POS/NEG POS 

AC/DC AC 

INT/EXT EXT 

AUTO/NORM NORM 



c. Set oscillator for 10 MHz, 60 mV rms. 

d. Turn TRIGGER SENSITIVITY adjustment A1R23 
fully clockwise. 

e. Turn TRIGGER LEVEL back and forth through 
0 while turning TllGGER SENSITIVITY adjust A1R23 
slowly ccw. Continue turning A1R23 until one sweep 
occurs when TRIGGER LEVEL is rotated in either 
direction. 

f. Reduce output of oscillator to 42 mV rms. 

g. Rotate TRIGGER LEVEL back and forth through 
0. Sweep shall occur in only one direction of rotation. 

h. Should step g fail, adjust AIR 23 cw until sweep 
occurs in only one direction of rotation. 

5-67. SWEEP CALIBRATION. 

5-68. REFERENCE, table 5-1, figure 5-5, figure 5-7, 
and schematic 3. 

5-69. DESCRIPTION. Appropriate time markers arc ap- 
plied to the oscilloscope vertical and the four adjustable 
sweep ranges adjusted to divide any error among those 
sweep ranges controlled by a particular adjustment 

5-70. EQUIPMENT. See figure 5-5 for equipment re- 
quired. 

5-71. PROCEDURE. To calibrate the sweep, proceed as 
follows: 

a. Connect equipment as shown i > figure 5-5. 

b. Set oscilloscope vertical controls as follows: 



display switch chan A 

sync source chan A 

chan A sensitivity 1 V/div 




itasA-s-s-os-r* 



Figure 5-6. Trigger Recognition Threshold Adjustment Setup 
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c. Set Model 1820C controls as follows: 

TIME/DIV 05 uSEC 

AUTO/NORM AUTO 

INT/EXT INT 

d Set time-mark generator for 50-ns time mark. 

e. Adjust Model 1820C to place leading edge of first 
marker on left edge of graticule. 

f. Adjust A4C2 to place eleventh time mark, on right 
edge of graticule. 

g. Changing time mark output of time-mark generator 
appropriately, check calibration of 0.1-usec, 0.2-usec, 
0.5-usec, 1-usec, and 2-usec ranges. Readjust A4C2 to 
divide any error equally among these ranges. 

h. Set time-mark generator for 50-ns time mark. 

i. .Set TIME/DIV to 5 usee. 

Adjust A4R3 to place eleventh time mark on right 
edge of graticule. 

k. Changing time mark output of time-mark generator 
appropriately, check calibration of 10-usec, 20usec, 



SO usec, 0.1-ms and 0,2-ms sweep ranges. Readjust A4R3 
to divide any error equally among these ranges. 

I. Set output of time-mark generator for 0.5-ms time 
marks. 

m. Set TIME/DIV to .5 mSEC. 

n. Adjust A4R4 to place eleventh time mark on right 
edge of graticule. 

o. Changing time mark output of time-mark generator 
appropriately, check calibration of 1-ms, 2-ms, 5-ms, 10-ms 
and 20-ms sweep ranges. Readjust A4R4 to divide any 
error equally among these ranges. 

p. Set time-mark generator for 60-ms time marks. 

q. Set TIME/DIV to 5 mSEC. 

r. Adjust A4R5 to place fifth time mark on right 
edge of graticule. 

s. Changing time mark output of time-mark generator 
appropriately, check calibration of 50-ms, 0.1-sec, 0.2-sec. 
0.5-sec, and 1-$ec sweep ranges. Readjust A4R5 to divide 
any error equally among these ranges. 
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Figure 5-7, Adjustments 
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SECTION VI 

REPLACEABLE PARTS 



6-1. INTRODUCTION. 

6-2. This section cc, 'tains information for ordering 
replacement parts. The abbreviations used in the parts 
list are described in Table 6-1. Table 6-2 lists the parts in 
alphanumeric order by reference designator and includes 
the manufacturer and manufacturer's part number. Table 
6-3 contains the list of manufacturers’ codes. 

6-3. ORDERING INFORMATION. 

6-4. To obtain replacement parts from Hewlett-Packard, 
address order or inquiry to the nearest Hewlett-Packard 
Sales/Service Office and supply the following information: 



a. Instrument model and serial number. 

b. HP Part Number of item(s). 

c. Quantity of part(s) desired. 

d. Reference designator of part(s). 

6-5. To order a pert not listed in the table, provide the 
following infoimation; 

a. Instrument model and serial number. 

b. Description of the part, including function and 
location in the instrument. 

c. Quantity desired. 



Table 6-1. Abbreviatit'r: for Replaceable Parts List 



A 


, - amp«ra(i) 


ASSY 


aiiannblv 


BD 


» boardit) 


BH 


■ binder liead 


BF 


“ bandpasi 


C 


■ cantl (10 


CAR 


- carbon 


CCW 


• cnuntarclockwiio 


CER 


“ ceramic 


CMO 


■ cabinet mount oniy 


COAX 


■ coaxi..l 


COEF 


■ coaUlcient 


COMP 


composition 


CONN 


• connector(i) 


CRT 


■ cathodo ray tube 


CW 


■ e(i,' evuiso 


D 


•decl(10"‘) 


DEPC 


“ depc.iited carbon 


DP 


• double pole 


DT 


- double (hrovy 


ELECT 


■ electrolytic 


ENCAP 


> encapsulate 1 


EXT 


* external 


F 


“ farad(s) 


PET 


■ liald-affect 
tranilstor(t) 


PH 


" flat (lead 


PtLH 


“ fillister head 


FXD 


■ fixed 


G 


" giga (10*) 


oE 


“ germanium 


GL 


• glass 



GRD 


• ground(ed) 


H 


« henrydes) 


HG 


" mercury 


HP 


■ Hewteil-Packard 


HZ 


• herta 


IF 


' intormedtate Iraq 


IMPG 


• impregnated 


INCD 


" Incandescent 


INCL 


» in:lude(s) 


INS 


■ Ir.sulatlon(od) 


INT 


“ Internal 


K 


” kilo (10^) 


KG 


• kilogram 


LB 


• poundls) 


LH 


■ loft hand 


LIN 


~ linear taper 


LOG 


•• logarithmic taper 


LPF 


» low-pass lllterts) 


■-VB 


• lever 


M 


• mini iia’j) 


MEG 


■ mega (10®) 


MET FILM 


" metal film 


MET OX 


e metal oxide 


MPR 


• manufacturer 


MINAT 


■ miniature 


MOM 


“ momentary 


MTG 


> mounting 


MY 


* rnylar 


N 


•A 

nano (10 > 


N/C 


-> normally closed 


NE 


- neon 


N/O 


• riormally open 



NPO 


* negative positive 
zero (zero temper' 
ature coelliclent) 


NPN 


• negative-positive- 
negative 


NSR 


• not separately 
replaceable 


OBO 


* order by 
description 


OH 


» oval hoed 


OX 


- oxide 


P 


• peak 


PC 


■ printed (etched) 
clreult(s) 


PF 


• picofarads 


PHL 


- Phillips 


PIV 


■ peak inverse 
voltage(s) 


PNP 


*■ positive-negative- 
positive 


P/O 


• part of 


PORC 


- porcelain 


POS 


■ posltlon(s) 


POT 


■ potentiometer(t) 


P P 


• peak-to-peak 


PRGM 


« program 


PS 


* polystyrene 


PWV 


■ peak working 
voltage 


BECT 


■ recllllerls) 


RF 


- radio frequency 


RTI 


■> radio frequency 
intcrferencK 


RH 


<* round head 
or 

right hand 


RMO 


“ rack mount only 


BMS 


“ root mean square 



RWV 


■ reverse working 
voltage 


SB 


■ stow-blow 


SCR 


** slilcon controlled 
rectifiar 


SE 


• selenium 


SEC 


■ secondls) 


SECT 


■ section(s) 


SI 


• silicon 


SIL 


" silver 


SL 


“ slide 


SP 


■ single pole 


SPL 


- spceial 


ST 


■ ilngla throw 


STD 


*- stancard 


TA 


" tintalum 


TO 


-- time delay 


TFL 


• teflon 


TGi 


» toggle 


TH - R 


“ thyristor 


Tl 


• titanium 


TNLDIO 


• tunnel dlode(s) 


TOL 


■ tolerance 


TRIM 


trimmer 


U 


• micro (10 


V 


■ volts 


VAR 


■ variable 


VDCW 


> dc working volt(s) 


W 


' wattle) 


W/ 


“ with 


WIV 


• working Inverse 
voltage 


W/O 


“ without 


WW 


• wirawound 
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Replaceable Parts 



Model 1820C 



Table 6-2. Replaceable Parts 



HP Part Number 



016246660? 
0I624M6O 
0)87066600 
01B24 66612 

21400053 

2t4oroia 

1750-DlM 

01620*00200 

01624*00204 

0U2V'fl0201 
01624-01202 
01641-01202 
I 01641-01205 
01624-6i;01 

01621*01204 

01621-04101 

01621-43101 

0410-0091 

0410-1101 

01620-23701 

3130*0339 

3130-0340 

9060-0451 

5060-0456 

5060-0451 

5060-0454 

0370-0451 

00163-67406 

CM2O-67404 

01621-67401 

01622-67401 

01621-67403 

1250 -0056 

0664-1001 

2100-2635 

2100-3174 

2100-3173 

0667-6221 

0604-4731 



01624-61601 

01624-61602 

01624-61610 

01624-61607 

ote24«ifioe 

01C24-6I6Q5 

01624-61606 

01624-61604 

01641-61620 




Description 





Mfr Part Number 





LHASSIS^ARTS 

ASSY: MAIN 
ASSY: MODE 

ASSY: VERTICAL CONNECTOR 
ASSY: INTECRATOR SWITCH 
ASSY : MAI NT R,\ME CONNECTOR 

LAMP; INCANDESCENT lOOVO.OHA 

LAMP: GLOW VO M I LLI AMP 0. IW 

CONhCCTCAIbnC 

PANEL tPRCNT 

PANELtSUB 

PANEL IREAR 
BRACKET IRICHT 
BRACKET ILEfT 
BRACKET (TOP 
BRACKET ASSY 

BRACKET I JACK 
BRACKETtPLUC 
CUIQEILATCH 

RINGiRETAINtNC STL EKTEPNAL 
SPRINCIRETAINERIPC SMITCHI 

SHAFTITIKEAOIV 
KOTOR ASSY! male 
R 07DR ASSVIFEMALE 
lEhS ASSY 
HEADEkILAMP 

LENS ASSY 
HEADERILAMP 

BETEL IPUSNBUTTON KKCB BIK NYLON 

PUSHBUTTON ASSY 

KHDBlTIME/OlV 

KNOBlIRtCCER LEVEL 

KNOB ASSViHOLO OFF 

KNOB ASSYlCAL 

CONNECTOR IRF TS UHH SUB-NINIAT 
RIFKO CONP 10 OHN IDS 1/AW 

RIVAR CCMP SOK OHH TOt LIN |/2W 
RIVAR COKP 5 MEGOHM 20X 10 CLOG 1/AW 
RIVAR COMP lOK ONH 20S LIN 1/AW 
RIFXD COMP B200 OHM |0E 1/2W 
RIFXD COMP ATK OHM 10* l/AW 

PART OF RA 

CABLE ASSY! FRONT PANEL 
CABLE ASSYlAI TO A2 
CABlEtCOAX INTERNAL TRIGGER 
CABLE ASSViLINt SYNC 

CABLElPCWER 

CABLE ASSVICATE UUT 

CABLE ASSVISWEEP TO REAR PANEL 

CABLE ASSYl SWEEP our 

CABLEIRIBBON MAIN 



0IB2O66607 

0IB2A66GO2 

01B2ABB6I3 

01B20BBB06 

01S2ABG5I7 

ICB'JD 

ASA C(NE2E1) 
2BJR 12B*1 
OIB20*0020B 
01B2A-0020A 

aiB2A- 00203 
01I2A-01202 
OlBAl-01202 
01BAl*OI20A 
OI02A>«l2Ot 

aiA2l>OI20A 

01B2I>0AI01 

0IB21-A31O1 

B101-2S-S-M0 

0SI0>1101 

01B20>2AT01 
3130*0134 
1110*01AO 
SOAO-OASl 
3060* OASa 

sosi>*oa;i 

SOfrO-QASB 

0370-0A5I 

aaiei>frTAa6 

OIB2l>-b7AOA 

01B21-6IA01 

0IB22-67A01 

0I82I-N7A03 

B2>IAN-0000 

CB 1001 

2100*2613 
2100-11 lA 
2100-3173 
FB B221 
CC ATJl 



aiH2U6160l 

01B2A-61602 

0IB2A-6IA10 

01B2A-61607 

0IB2ASI«0a 

DlB2A-bl60S 

OIB2A-B1606 

OIB2A>6160A 

OlBAl-61620 



0IB2O6B607 

01SO-O02A 

OIAO-OIAB 

0160-0»00 

0180*0241 



0160-2261 

0160-lASl 

01AO-2ISO 

OIBO-OlfT 



0160-OI6B 



0I6O-3ASI 

0160-2261 

OlbO-lASt 



ASSEMBLY BREAKDOWN 

ASSYlMAIN 

ClFXO CER 0.02 UF •80-20t 600VOCW 
ClFXO NICA 200 PF SI 
ClFXD NY 0.002T UF 2O')V0CU 
ClFXD ELECl 1.0 OF lOX 3SV0CW 

NOT ASSIGNED 

ClFXD CER 13 FF 3t SOOVDCW 
ClFXD CER 0.01 UF FB0-20X lOOVDCW 
ClFXO NICA 33 PF SB 
ClFXO ELECT 2.2 UF lOS 20VOCW 

NOT ASSIGNED 

ClFXO NY 0.1 UF lOB 200VDCW 
NOT ASSIGNED 
C:FXDCEB 2.0 PF SOOVDCW 

ClFXO PCLY 10 UF ♦5-lSB lOOYOCW 

ClFXD CER 0.01 UF «90-20B lOOVOCW 
ClFXD CER 13 PF 5B SOOYCCW 
ClFXD CE* 0.01 UF ABO-20B lOOVOCW 



See Intioduclion to fhlj secllon for ordering information 




01820 66S07 

TYPE DO 201 

RI1M13F201J3C 

112P2T2<)2-PIS 

130PI03XS033A2-DVS 



30I-NPO-13 PF 
C023A101F1012S23-CDH 
0160-2I30 
1300223X4O2OA2-DVS 



•42P10A42-PTS 



30I O0OC0KO2O0C 



C023BiaiF1032S23-C0H 
li l-NFO-13 PF 
C023AtllF'032S23*C0H 




) 









Model 1820C 



Replaceable Parts 



Table 6-2, Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


sicis 


0160-3491 




cissD era a.oi ur *eo-70x loovocw 


56289 


CO2mOl*lO31S79-C0H 




OUO-220T 


1 


ciFSD aicA lao pf st 


29490 


016O-22Q7 


SIC20 


0160-3431 




ciFso cca 0.01 uF *ao-2ox ioovdcw 


96299 


(02391OIFIOJ2S29-COH 


aicn 


0160-3431 




CrFSD CEa o.oi UF «B0-2OX lOOVDCW 


96294 


C0239101F1032S29-COH 




0160-3491 




ciFxo cea o.oi uf *«o-7ox ioovdcn 


96299 


C02391O1F103IS29-C0H 




0160-3491 




CtFXD CER 0*01 UF «90-20I lOOVOCW 


96299 


C021810IF10HS29-C0H 




0190-0197 




ClFXD ELECT 2»2 UF lOt 20VDCW 


56299 


1900229X902042-DYS 




0160-3491 




CSFXD CER 0.01 UF 480-201 lOOVOCtf 


96299 


C023910IF1037S29-CDK 




qiu-gi4T 




ClFXD ELECT 2*2 UF lOt 20VDCU 


96209 


190O229X9O20.A2-0YS 




0160-3491 




CtFXD CEa 0.01 UF *«0-70X lOOVOCU 


96289 


C07ini01FiaJES25-CDH 


iiaa 


0160-3491 




CtFXO CER 0.01 UF 490-201 lOOVXU 


96299 


C023BtOIF103t525-COH | 


AIC29 


01M-019T 




CrFXD ElECI 7.7 UF lOX 70^ iCW 


56299 


I900229X9020A2-DYS 


41C30 


0160-3491 




ClFXO CER 0«01 UF 490-201 lOOVOCU 


96299 


C0236l01'’ll3(S25-C0H 


IIC31 


0i90-0|68 




ClFXD MV 0.1 UF lot 200VDCW 


96289 


192P10492-PIS 


4102 


01 0-3491 




CIFXO CER 0«0l UF 460-201 lOOVXW 


56299 


C023ai01F103t:k2S-CDH 


4103 


OiwO-3354 




ClFXD ROLY 10 UF 49-191 .OOVOCU 


94411 


HEW 247 


steal 


1901-0096 


4 


DICOEIIILICDN 120V 


01795 


U&-999 


sica2 


1401-0046 




DrODEIIlUCOH 120V 


01299 


Urp-898 


sicaa 


1901-0096 




DIOOElSILICON 120V 


01299 


UO-999 


atcaa 


•401-0040 


14 


DIOOetllLICOU lOHA lONV 


07263 


FDG1Q69 


sicat 


1901-0040 




OlODErSUtCON lOMt lOUV 


07263 


F0GI089 


41CRA 


1401-0040 




DIOOElSlLICOM 30HA 30HV 


0T263 


F001099 


Aten; 






NOT ASSIGNED 






AlCftB 


1910 0016 




OlOOE: GERMANIUM l0OMA/O.fi6V60RlV 


93332 


07361 


J1CII9 






NOT 6SSICNED 






JKRIO 






NOT ASSIGNED 






nCRli 






MOT ASSIONED 






sicau 


t 1901-0096 




DIOOElSILtCCIN I20V 


01299 


UG-999 


4tC4t3 


1901-0040 




DIOOCiStLICON IONA lOHV 


072 63 


FDGIOnS 


ilCftM 


1401-0040 




DlOOEiSIUCON IONA IIMV 


or2«i 


F0GIO89 


StJl 


1700-0441 




IDCKETIIC IS PIN NINIAIURE 


294 60 


1200*0441 


4U2 


1291-0477 




CCNNECrORiPC 12 FORK TYPE CONTACT 


99394 


91-6412-1700*00 


41J3 


1200-0441 




SOCKETUC 14 PIN MINIATURE 


294 90 


1200-0441 


41LI 


9140-0114 




COILIFXD RF 22 UH 101 


99800 


2190-32 


AtLJ 


B1700029 




CORE: FERRITE BEAD 


02114 


56S6066A2/4A 


4101 


1999-0011 


1 


TSTRtSI FET 


80131 


2N9249 


At02 


TB530203 




TSTR; SI PNP 


28460 


1853 0203 


4103 


1994-0092 


4 


TSTRtSI NPN 


90131 


2N3963 


410^ 


1994-0092 




rSiRlSt NPN 


80131 


2N3963 


SIO) 


1994-0092 




TSratSI NFN 


60131 


2N3963 


siga 


1994-0092 




TSTaiSI NFN 


90131 


2N3963 


410T 


ias4-02is 


0 


TSTRISI NPN 


90131 


2N3904 


4109 


1994-0219 




rSIAlSl NPN 


80131 


2NJ904 


4100 


1994-0219 




UTaiSt NPN 


80131 


2N3904 


sigiQ 


1994-0219 




TSTRlSI NPN 


00131 


2N3904 


41011 


1993-0096 


10 


TSTRISI PNP 


80131 


2N9067 


AIQ12 , 


IS&40071 




TSTR: SI NPN 


28460 


1654 0071 


41013 


1991-0096 




TSTRISI PHP 


90131 


2N90i»r 


sioia 


1411-ODl.a 




TSTRISI PNP 


90131 


2N9D97 


siois 


1993-0086 




TSTRtSI PNP 


80131 


2N9087 


41014 


ias4-oois 


1 


TSTRISI NPN 


29480 


1054-0019 


41017 


l«S4-0014 


1 


TSTRISI NPN 


194 riO 


1994- Q019 


41QU 


ia>4-0215 




TSTRISI NPN 


Bom 


2N3904 


41019 


I99>0Q86 




TSTRtSI PNP 


101 It 


2N5087 


sigjo 


1893-0086 




TSTRtSI PNP 


90131 


2N9097 


41021 


1894-0219 




TSTRlST NPN 


90131 


2N3904 


41022 


18S40S91 


1 


TSTRISI NPN 


28460 


1654 0691 


4102J 


1994-0949 


1 


TSTRtSI NPN 


00131 


2N9963 


41024 


1993-0244 


1 


TSTRISI PNP 


28480 


1993-0244 


4102S 


1993-0096 




TSTRISI PNP 


00131 


2N9097 


41026 


1993-0096 




TSTRISI PNP 


90131 


2H5097 


41027 


1993-0096 




TSTRISI PNP 


90131 


2N9Q97 


ilRl 


0797-0471 




aiFXO MET FIM laiK CHM IX l/SW 


284 80 


0797-6471 


41R? 


0797-0499 




BlFXO MET FLN V09M CHM IX l/BW 




0797- 04 6 8 


41R3 


0694-1091 




RIFXO COMP IHEGOHN 11 l/r i 


B TT^I 


CB 1091 


41R4 


0694-1031 


1 


atFXO CCMP tOK OHM lot l/lW 


B TTH 


CB 1031 


4IRS 


0797-0466 


1 


a<FXD MET FIH tlOa CHM IX 1/au 


29480 


0797-0446 


41R6 


0797*0499 




aiFXD NET FLM NOVa CHM It 1/ew 


29480 


0797-0489 


41R7 


0694-1061 


1 


UFXO COMP 10 MEGOHM 101 1F4W 


01121 


CM 1061 


A1R8 


0684 6601 




R: FXO COMP 56 OHM 10% T/4W 


01121 


C8 5601 


4U9 


0684-3321 


1 


RIFXO CnMP 3100 OHM 101 1F4W 


01121 


CB 3321 


41RI0 


0684-1011 




RSFXO COMP 100 CHM 101 1/4N 


01121 


CB ion 


stall 


0649-3199 


1 


RIFXO MET FIN 26*lK OHM 11 179V 


29480 


0696-3199 


4IR12 


0757-0290 


1 


aiFXO NET FLM 6.19K CHM It 1/8U 


29480 


0797-0290 


stall 


0797-0790 


9 


RtFXO MET FLM IK OHM It 1/8U 


294 60 


0797-0290 



Sre introduction to this section (or ordering information 
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Replaceable Parts 



Model 1820C 



HP Part Number 



Table 6-2. Replaceable Parts (Cont'd) 



Description 





Mfr Part Number 



O60W225 

0604*3311 

06 

0675*10t1 
I 0t06343Q 
I 0797-0416 
0684-2201 

0797-0124 

2300-3179 

0797-0280 

0797-02M 

0757-0280 

0797-0420 

0679-1011 

0675-lOU 

0698 3430 

0797-0124 

0604-2201 

0408-9193 

0608-8140 

0797-0410 

0797-0200 
0;67 0436 
0604-1011 
0797-0442 
0797-0200 

07670442 
0797-0279 
0684-1091 
0684 ion 
0761-0076 

0683- 1829 

0684- 4731 
0797-0476 
0797-0398 
0603-2029 

0797-0398 

0663-2029 

07670441 

0797-0487 

06844701 

0698-8139 
0797-028 3 
0757-0449 
0797-0317 
0698 3447 

0797-0200 
0684-1011 
0764-0021 
0684-3311 
07 97-028 2 



0/67 0431 

0684-3921 

0684-3921 

0604-101 1 
0684-1021 
0698 8140 

0604-1011 

0604-1011 

0604-4721 
0797-0404 
^757 0283 
0757 n030 
0604 1221 



ftsFXD CONP 2«2K OHP 91 1/4W 
RlFXD COHP 2.2K QHK 91 I/4W 
AiFXO COHP 330 QHH 10| |/4W 

RkFXD CO<’iP 100 CHH lOX t/8U 

mrxD COHP 100 chm loi i/8w 

n. FXOMErFLM 3I 90HM i\ TfiW 
RtFXD Her FLK 911 CHH LI l/Okf 
RiFXO COHP 22 OHH 101 1/4H 

RtFXO HE7 FIM 39.2K OHR 11 1/0N 
RtVAA Cfl^KSr IQOX CHH lOl IIH 1/2M 
^01 A5S1CNE0 

FUFXD HEI FLH IK GKM It 1/6W 
RsFXD HEI FLH 3.01K CHH It 1/8W 

RsFXD KET FLH IK OHH It 1/8W 
RfFXD HET fin 750 CHH 11 1/0W 
RtFXO COHP 100 QHK lOt 1/0M 
RtFXD COHP 100 CHH lOt 1/8W 
H FXDMETFLM21.50HM 1% t/BW 

KlFXO HET FLH 39.2K OHM It 1/0M 
RiFXO COMP 22 CHH 101 1/4M 
RtFXO HET FLH 3.83R OHH 11 U8U 
RtFXO KcT OX 19K GHH 2*01 l.OM 
RtFXO HEI FLH 9.UK OHH 11 1/8H 

KtFXD NET FIH 9.62K OHH It 1/6M 
R.FX0^)ETFLVle7K0H^r 1% I/8VH 
RtFXO CGHP 100 OHH tOt X/4U 
RtFXO HET FLH 10*00 tHH It |/8U 
RtFXO NET FLH |K CHH It 1/6H 

R. FXD MET FLM lO.QK QHU 1% 1/BW 
RtFXO NET FLH 3.!6R QHH It I/0W 
RtFXO COHP IHECOHH it 1/4W 
R. FXD COMP 100 OHM 10% 1.4W 
RtFXO HET OX 18K CHH 9t IW 

RtFXO CQHP 1600 OHH 9t 1/4U 
RIFXO COHP 47K OHH lOt 1/4W 
RtFXO HIT 'In 301K OHH it 1/8U 
RtFXO HET 'IH 79 CHH It 1/aW 
RtFXO CQHP 2000 OHH 9t I/4H 

RIFXO HET FLH 79 CHH It 1/dW 
RiFXO CONP 2000 OHH 9t 1/tW 
R FXOMETFLMB 26KOHM 1% 1/8W 
HtFXD HEI FLH 029K CHH It I/8H 
R FXDCOMP470MU 10% I/4W 

RtFXO MET OX lOK CHX 2.0X UOW 
RIFXO HET FIH 2.00K CHH It I/0W 
RtFXO FLH 13K OHn It 1/9H 
RIFXD HET FLH I.IIR OHH It 1/8W 
R.FXOMET FLM 472 OHM 10% LtW 

RtFXO HET FLH IK CHH it I/0H 
RIFXD COHP 100 CHM lOt 1/4H 
RtFXO HET FLH 9100 CHH 9t 2U 
RtFXO CCHP 330 OHH lOt 1/4H 
RIFXD HET F»H 221 CHH It 1/0H 

RIFXD CONP 100 OHH lOt I/4U 

NOT ASSIGNED 

R, FXD MET FLM7.43KOHM l\ r,8W 
RtFXO COHP J900 OHH 101 1/4U 
RtFXO COHP 3900 QHH lOt 1/4H 

RtFXD CCHP loo OHH 101 1/4H 
RtFXO COHP 1000 OHM IQt 1/4W 
R FXDMET FLM 15K OHM t% I/8W 
RtFXO COHP 100 OHH 101 1/4W 
RtFXO COHP 100 GHH 101 1/4W 

RtFXO COMP 4700 CHH lot l/4« 

RiFXO FLH 130 OHH If 1/0W 
n. FXDMETFLM200K OHM 1% l.gW 
R- FXD FLM 1800 OHM 7-^ 1'B\V 
RtFXD COHP U2K OHM lOt 1/4M 



C8 2229 
C8 2229 
CB 3311 

98-1011 
88-tOli 
0608 3430 
0/57-0416 
CB 2201 

0797-0124 

2100-3175 

0797-0280 

0797-0273 

0797-0200 

0757-0420 

00-1011 

68-1011 

0698 3430 

0797-0124 
C8 2201 
0690-3193 
0698-8140 
0797-0430 

0797-0200 
07570435 
CB 1011 
0 797-0442 
0797-0200 

0/57 0447 
0797-0279 
C6 1091 

CB ion 

0761-0076 

CB 1029 
Ce 4731 
075 7-0476 
079 7-0390 
cn 2C29 

0/97-0398 
CB 2029 
0767 D14I 
0797-0407 
CB4/01 

0690-8139 
0 79 7-0283 
0797-0449 
0 797-031? 
0600 3447 

0797-0200 
C8 toil 
0764-0021 
C8 3311 
0797-0202 



0/57D131 
CB 3921 
CB 3921 

CB 1011 
CB 1021 
06U6B140 
C8 1011 
C8 toil 

CB 4721 
079 7-0404 

0/57 0783 
0/57 0930 

CB 1221 



0797-0416 

0797-0283 

0683- 9123 

0684- 1011 
0690-0003 



RtFXO MET FLH 911 OHH It I/0M 
RtFXO HET FLH 2«00K CHH It 1/8U 
KtFXD COMP 9100 OHH 9t 1/4N 
RtFXD COHP 100 OHH lOt 1/4N 
RtFXO NET FLH I.96K OHH It 1/8H 



0797-0416 
0797-0283 
Ca 9129 
C8 1011 
0690-0083 
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Model 1820C 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont’d) 



Reference 

Designation 



HP Part Number 



Description 



Mfr Part Number 



07^7-04;& 

0^17-0^15 

06flA-|0U 

0684 

06A4--100I 

0644*1011 

U6fl4*l001 

0bF4*10ll 

0634*1011 

06A4-1001 

0634-0771 

06A4-100I 

0644-4711 

JlOl-1660 

1148*0004 
1370-0806 
n07*i007 
1907 3068 
1402-0041 

1700-0438 

9IC07747 

91007747 

01874-66502 

0I60-77S7 

0160*0134 

0160-3451 

0160*2747 

0160*0153 

0160*3451 



1700-0*4 [ 
125l-?07| 
1354-0715 

13«‘ 0036 
07»r-0406 
0757-0446 
0757-0420 
0757-0407 

0757*0415 

0757-0437 

0757-0437 

0757-0427 

0648-3143 

06S4472I 

0757-0473 

0683^1555 

0757-0433 

0634-4771 

06644771 

C676';442 

0634-3311 

0634-1011 

0684-1011 

3101-1516 
1826 0066 

01374-66506 



I200*0441 

1251-0054 

4140-0115 

4140-0115 

0187>66506 

0160*3451 

01210495 

01603967 

01BO3S41 

0160-3374 

0140*070 7 
0160-0155 
0160-0163 
OUO-0193 
0130-0376 



Ktrxo FL** CH4 IX 1/BN 

R1MD Nfl FLH 47-i HHH It I/8W 
MiFXO too CHM ICX 1/4U 

R: FKO C0MP560HM 10% I/4 W 
k:FXU CGHP 10 UHK lOl 1/44 

fUFXD CCMP 100 rH4 104 1/6W 
klFXO COHP 10 JH*« 101 1/*N 
klFXU COHP 100 CMN lOX l/4tt 
RtFXO COhP 10 DhH 101 l/*4 ^ 

RtFXD COHP LOO CHH 101 1/4M 

RSFXD COHP 10 'IHM 101 I/4W.' 

RtFXD COMP 7.7 CH4 101 1 / m'u 
RtFXO COMP 10 OHH 101 t/*M 
RtFXD COMP 470 CHH 101 I/4H 
SRirCHtPU5HaUT70H 3 STAMCN (A. DPOl 

TSTR ARRAYtSI hPN DUAL OlFF* AHPl, 

1C 

DIODE BREAXOONN:2«37V 51 
OJODE BAEAXDO\^N: 4.75V 2% 
DIQDElBREAKOaMH 5*I1V 51 

50CKET1JC 16 CORfACT DUAL TYPE* 8AOR14 
COlLtFXD RF D.I0UH10% 

COIL: FXD RF 0.10UH 10% 

ASSVIMOOE 

CtFXO CER 10 PF 51 5OOV0CM 

CsFXO mica 270PF 51 300VOCW 
CtFXD CER 0.01 UF ♦30-201 lOOVOCW 
CtFXO CER 3.9 PF 500VDCH 
CtFXO MV O.OOt UF 101 700VCCR 
CtFXD CER O.Oi UF «80-201 lOOVDCW 

CsFXD ELECr 2.2 UF 101 20VDCM 

inCKCTtIC 14 PIM MINIATURE 
CONNECTORtS FEMALE RECEPTACLE 
I rSTRtSl NPN 

' rSTRtSI PMP 

RiFXD NET FLM 243 OHM H |/BW 
RtPXO MET FLH I5«0R OHM 11 1/6M 
RtFXO MET FLH 750 OHM 11 1/8H 
RtFXO NET FLH 110 CHM II I/3W 

RtFXD NET FLM 475 OHM 11 I/8W 
RtFXO MET FLM 4750 CHN 11 1/3H 
RtFXO NET FLH 82SK CHM 11 |/3N 
RtFXD MET FIN 409 CHN 11 1/|U 
RtFXD FLH 1.5A HECChH l.Ol 1/4H 

H FXD COMP 4700 OHM 10% I/4M 
RtFXO MET FLM 221K OHM 11 I/BN 
RtFXD COMP 4701 OHM 101 1/4N 
RiPXD MET FLH 5.m OHM 11 I/6U 
RtFXO CCHP 4700 OHM 101 1/4M 

RtFXD MET FLM 325R OHM II I/3H 
R:FXO MET FLM TOR OHM 1% T/8W 
RtFXD COMP 330 CHM 101 1/4U 
RtFXD CQmP 100 CHM 101 1/4N 
RiFXO CQMP 100 OHH 101 I/4U 

SNlTCHtPUSHOUTTON 3 SECTION 
1C. LINEAR OP AMPL 
AS^VtVEK' U CONNECTOR 
NOT ASSiGNtJ 

CtFXO CER 0.01 UF *30-201 lOOVDCM 

SOCKETS IC 14 PIN MINIATURE 
CCNNECTORtFEiALE 24-CONTACT 
COIltFXD RF 22 UH 101 
COtLtFXO RF 22 UH 101 
ASSVtlNTEGRA^OR SWITCH 

CtFXO CER 0.01 UF ♦B0-7GI Ibw.DCW 
CtVAR AIR 1.4-15*7 PF 
C: FXOMJCAes^'F 5% 300VDCW 
ClFXD POLY 0.01 U* 57 lOOVOCW 
CtFXO MET POLY UO UP 51 lOOVOCW 

CtFXO %1CA 330 PF 51 
CtFXO >^Y 0*0033 UF lOt 200YDCW 
ClFXi) nr 0*033 UF 101 20QVDCW 
ClFXD UECr 0.33 UF 201 35VCCH 
CsFXO ELECT D.47 UF lOt 35VCCW 




0757-0476 

0757-0415 

CM toil 
CB 5601 
C3 1001 

CP toil 
ce loot 

CP 1011 
CM IGOl 
CB toil 

CB tool 
CB 27C1 
CB 1001 
CB 4711 
3101-1660 

1353-0G04 
|37O*08G6 
1402-3007 
1902 3086 
S710939-43 

533529-1 

9100 7747 

01002747 

01824-66502 

30l-OOD-COHn-IOOJ 

ROM15F221J3C 
C0235101F1017S25-C0H 
301-NPCV»J.9 PF 
192PI0292-PTS 
C0238I01FI03252S-CDH 

150O225X9Q20A2-OYS 

1200»044l 

1251-3071 

7N3904 

2N5037 
0157-0403 
0 75 7-0446 
0757-0420 
0757-0402 

0757-0415 

0757-043? 

OT5T-0437 

0757-0422 

0698-3143 

CB4721 
0757-0473 
CB 4 741 
0757-0433 
C6 4 721 

0757-0437 
07570442 
CB 3311 

CM toil 
CB toil 

3101-1516 
Ut>F. 776393 
01324-66506 

C0235101F1O32S25-CDH 

1200-0441 

1251-0054 

2X50-32 

2t5fr-32 

0132>«66506 

CO23BI0IF1O3IS25-COH 

187 030^106 

0160 3087 

HEW 193 

HEW-249 

014D-0207 

192P33292-PT5 

l92Pii392-PlS 

150D334XQ035A2-DY5 

I500474X4035A2*OVS 
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Table 6-2. Replaceable Parts (Cont'dl 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


Mil 


oiAO-oioa 


1 


1 

CtrXD EUCf 4.7 UF 100 35VDCU 


96209 


1500475X9039B2-DYS 




0UO^O22S 


1 


Ckfxd uecr 22 uf 100 isvocu 


1 56209 


1500226X901902-DYS 




1901-0040 




OtOOErSILICON 30MA 30UV 




FDC1O00 




1901-0040 




DtOOEtSaiCQT* 30MA 30WV 




FDCiooa 




1901-0040 




OtOCEtSILlCCN 30H6 30WV 




FOC1O00 




1901*0040 




OtOOEiSILICCN 30M 30HV 




FOGioes 




1901-0040 




DIODE iStUCON 30MA 30tfV 




FDG1O00 


^4CR6 


1901-0040 




DIOOElSaiCQN 30NA 30UV 




FDGIOdB 


MCRT 


1901-0040 




DIODE iSIUCON 30NA 30RV 




FDClOOa 




9170-0029 


1 


CGREtVERRlTE 8EAD 


02114 


96-5906502/44 




ias>0034 




TSCRlSI FNP 


80131 


2N3906 




0797-0442 




RSFXO MET nn lO.OR OHM 10 1/0W 


20400 


0757-0442 




0797*0442 




RIFXO MET FLM 10«0R OHM 10 1/0W 


204 00 


075^-0442 


R4R3 


2100-3161 


3 


RtVAR CERMET 20R OHM 100 |YFE P 3/4H 


20400 


21003161 




2100*3161 




RIVAR CERMET 20R OHM 100 TYPE P 3/4W 


20400 


21003161 


MR3 


2100-1161 




RIYAR CERMET 20K OHM 100 TVPE P 3/4*2 


20400 


21003161 


MR6 


0797-0045 


1 


RlFXO MET FIM 10.20 OHM i.ft 1/2H 


204 00 


0757-0045 


MR 7 


0604-2211 


<( 


RtFXO COMP 220 OHM 100 l/4i 


01121 


CB 2211 


j4Ra 


0604-2211 




RtFXO COMP 220 OHM 100 1/«W 


01121 


CB 22)1 


34R9 


0690-6149 


1 


RtFXO FLN 40K OHM 0.10 1 4H 


20400 


0690-0149 


J4R10 


0690-8147 


i 


RlFXO FLM OOK ohm 0,10 1/8U 


20400 


0690-0147 


ik4Rn 


0690-0146 


1 


RlFXO FIM 160K OKM 0,10 1/0H 


20400 


06900146 


MRt2 


0690-5171 


1 


RlFXO FLK 400R OHM O«|0 120W 


20400 


0690-5171 


MRU 


0698-0159 


I 


RlFXO FLM 0OOR OKM 0.10 1/4H 


20480 


0690-0159 


I4RI4 


0690-0141 


1 


RtFXO MET FLM 1.6 MEGOHM 0.10 1/2M 


204 00 


0690-0141 


44R15 


0690-0142 


2 


RtFXO MET FLM 4 MEGOHM 0.250 1/2W 


;«40O 


0690-0142 


i4AU 


0690*0142 




RtFXO MET FLM 4 MEGOHM 0,250 1/2M 


' 204'O 


0696-6142 


MSI 






COMStSrS OF HP12t MP14, MP15 AMO 






MSI 






COMTACr TRACES OM A4* 






iS 


01024-66505 


1 


ASSYlHAINFRAME CONNECTOR 


20400 


01024-66505 


itCl 


0160-3451 




ClFXO CER 0,01 UP 400-200 lOOVDCU 


56209 


C023BI01F1L31S2B-CDH 




1251-0136 


1 


CONNECTOR 132 P.N HALE 


^'2660 


26-410O32P 


iSPl 


1291-0477 




CONNECTOR IPC 12 FORK TYPE CONTACT 


95354 


91-6912-1700 00 


ASRl 


0687-3951 


1 


RlFXO COMP 3,9 MEGOHM 100 1/2W 


01121 


ffl 3B5) 


I5R2 


0698-3153 




RtFXO MET FLM 3.03R OHM 10 1/0U 


20400 


0690*3153 


MR3 


0690-3460 


1 


RlFXO MET FLN 422R OHM 10 1/0M 


20400 


0690*34^0 


tS9LA 


0604-1011 




RlFXO COMP 100 OHM 100 I/4U 


01121 


CB 1011 



Table 6-3. List of Manufacturers* Codes 



MFR 

SO, 


manufacturer same 


ADDRESS 


IIP 

CODE 




CCT79 


NO H/F DESCHIPTIQN FDA THIS MFG NUM0IA 
AMP |NC,IA|RCRAFT marine FROO,! 


HARRISBURGi PA, 


trioi 




01121 


ALIFN BRADLEY CO. 


HtlMAUKErt HIS. 


53204 




01295 


TEXAS INSTRUMENTS INC* SEMlCONDUCrOH COMPONENTS OlV, 


OALLASi TEX. 


7S23I 




02114 


FEsRaXCOBE CORF. 


SAUGERTICSi N.V, 


124TT 




(2660 


AMPHENOL C1RP, 


bROAOVIEN, ILL. 


40153 




C4713 


MClOMDLA SFNiCONOUCrOA PkOD,INC« 


PHOENiXi ARII. 


95000 




01263 


FAIRCHILD CXMEhA ( [NSI, CORP. SE HICONOOCTOR OlV, 


FOUNTAIN VlEWi CALIF. 


46040 




16655 


CORNELL OOBLIER EUC1. OlV.FEDEHAL PACIFIC ELECT, CO* 


NCMAHK* N.J, 


07105 




24931 


SPECIALTY CCNNECrOR CO, INC, 


INOIANAPCLIS, INO. 


46227 




20400 


HEbLETT-PACKAMO COMPANY 


PALO ALTOi CALIF. 


44304 




9(209 


SPRAGUE ELECTRIC CO, 


N« AOAMSi HASS, 


0I2A7 




71590 


GLOBE UNION INC. CfNTAAlAB D|V, 


MILWAUKEE! Wise, 


S320) 




12136 


ELECTAO MOTIVE MFG, CO, INC, 


WILLTMANTIC! CONN, 






72902 


fHlE, TECHSCLOGICAL prod, in^. 


EBU. BA. 






74970 


JOHNSON C*F, cn. 


WASECA, MINN. 






75136 


HALOES ROHlAfTOR tfC, 


inNC IS. ciiY. N.y. 


IIIOI 




OClil 


EKCTBOfllC IN0V3IHIC3 ASSrCMriON 


HASHiriGTON O.C. 


20006 




<4411 


IR0 CAPACITOR Dtv, 


OGALLALA. HEBR. 


B9X51 




49354 


MEIHOOF MFC, CO. 


AOUtMC AEADOHS, tlL. 


60000 




N0291 


SEALECl '0 CORP. 


MANARONECKi N,V. 


10544 




55000 


OflEVAN ELECT0CNICS CORP. 


E, AURORA. N.V. 


14052 
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SECTION VII 

MANUAL CHANGES 



7-1. INTRO^ JCTtON. 

7-2. This section co'itains information required to back- 
date or update this manual for a specific Instrument. 



7-3. MANUAL CHANGES. 

7-4. This manual app‘‘es directly to the lnstr\ir>>ent 
having a serial prefix is shown on the manual title page. 
If the serial prefix of the Instrument is not the same as the 
one on the title page, refer to Table 7-1 for changes neces- 
sary to backdate the manual the InstAiment When 
making changes from Table 7* "• make the change with the 
highest number first. If the seri jI prefix of the instrument 
Is not listed either in the title page or In Table 7-1, refer to 
an enclosed MANUAL CHANGES sheet for updating 
information. Also, If a MANUAL CHANGES ^^.(t Is 
supplied, make all indicated ERRATA rurrections. 



Table 7-1.Mcnuai Changes 



Serial Prefix 


Make Changes 


1221A 


3 


1212A 


3 and 2 


1209A 


3 thru 1 



CHANGE 1 

Table 6-2, 

A1: Change HP Part No, and Mfr Part No. to 01820- 
66505. 

A1C13: Change to HP Part No. 0160-2257. C: FXD 
CER 10 PF 6% 500 VDCW, Mfr Code 72982, Mfr 
Part No. 301-00, r''H0-100J. 

A1Q2: Change to HP Part No. 1853-0036, TSTR: SI 
PNP, Mfr Code 80131, Mfr Part No. 2N3906. 

A1R8: Change to HP Part No. 0684-1011, R: FXD 
COMP 100 OHM 10% 1/4W, Mfr Code 01121, Mfr 
Part No. CB 1011. 

A1R19, A1R31: Change to HP Part No. 0757-0388, 

. R; FXD FLM 30.1 OHM 1% 1/8W, Mfr Code 28480, 
Mfr Part No. 0757-0388. 



A1Z1, A122; Change to HP Part No. 9100-3332, COIL: 

FXD SPECImL, Mfr Code 28480, Mfr Part No. 9100- 

3332. 

Delete. A1L2. 

A4C3: Change to HP Part No. 0140-0146, C: FXD 

MICA 82 PF 5% 300 VDCW. MfrCooe 14655, Mfr 

Part No. RDM15E820J3S. 

Schematic 1, 

Delete A1L2. Connect c-illector of A 102 directly to 
ground. 

A1R8: Change value to 100. 

A : R 1 9, A 1 R3 1 ; Change value to 30. 1 . 

Schematic 2, 

A1C13: Change vai.ie to 10. 

Schematic 3, 

A4C3; Change value to 82. 

CHANGE 2 

Table 6-2, 

A1Q12: Change to HP Part No. 1854-0215, TSTR: 

SI NPN, Mfr Code 80131, Mfr Part N'l. 2N3904. 

Add: A1R68, HP Part No. 0684-6831, R. FXD COMP 
68K OHM 10% 1/4W, Mfr Code 01 121, Mfr Part No. ' 
CB 6831. 

A1R69: Change to HP Part No. 0767-r'73, R: FXD 
MET FLM 3010 OHM 1% 1/8W, Mfr Code 28480, 

Mfr Part No. 0757-0273. 

Schematic 2, 

A1R69; Change value to 3010. 

Add: A1R68 (68K> from -12.6V supply to junction 
of A1R69/W7. 

CHANGE 3 

Table 6-2. 

A3: Change HP Part No. and Mfr Part No. to 01824- 
66506. 

A5: Change HP Part No. i,nd Mfr Part No. to 01824- 
66505. 

W5: Change HP Part No. and Mfr Part No. to 01824- 
61611. 

Schematic 5, 

Delete: Connections from A3J1-1 1 and A3J1-12. 

Label: Connections 1 15 VAC from A3J1-1 and A3J1-13. 

Schematic 6, 

Delete: Connections from A5P1-26 and A5P1-32. 

Label: Connections 1 15 VAC from A5P1-10 and A5P1- 
16. 
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SECTION Vill 

SCHEMATICS AND TROUBLESHOOTING 



8-1. INTRODUCTION. 

8-2. This section contains schematics, repair and replace- 
ment Information, component-identification illustrations, 
waveforms, test conditions, troubleshooting procedures 
and a troubleshooting block diagram. Table 8-1 defines 
symbols and conventions used in the schematics. 

8-3. SCHEMATICS. 

8-4. Schematics arc printed on foldout pages for ea;»y 
reference to the text and illustrations in other secdons. 
The schematics are drawn to show the electronic function 
of the circuits. Any one schematic may include all or par* 
of several different physical assemblies. 

8-5. The schematics are numbered in sequence with a 
bold number in a box at the lower right-hand corner of 
each schematic. These numbers are used to cross reference 
connections between schematics. At each circuit breaking 
point, a number in a circle is shown, followed by another 
number in bold type. The circled number indicates the 
signal or circuit and the bold number indicates the associ- 
ated schematic which contains the source or destination of 
the signal. To find the source or destination of a signal, 
turn to the indicated schematic and find the circled 
number in question. The name of the circuit or signal 
identified by the circled numbers can be found in the 
table to the left of the schematic. As an aid to signal 
tracing, the circled numbers are also used to identify 
troubleshooting paths on the troubleshooting block dia- 
gram. No matter where jt is found in this section, a 
particular circled number always identifies the same 
signal or circuit. 



8’6. A table on each sche.natic lists all components 
shown on the schematic by reference designations. 

8-V. All components within the shaded area of a sche- 
matic are physically located on etched circuit boards. 
Components not physically located on an etched circuit 
board are shown in the unshaded ereas of the schematic. 

8-8. REFERENCE DESIGNATIONS. 

8-9. The unit system of reference designations used in 
this manual is in accordance i rith the provisions of USA 
Standard Y32.16-1968, Reference Designations for Elec- 
tricaland Electronics Partsand Equipments, dated March 1, 
1968. Minor variations from the standard due to design 
and manufacturing practices may be noted. 



8-10, Each electrical component is assigned a class letter 
and number. This letter-number combination is the basic 
leference designation. Components which are not part ot 
an assembly have only the basic reference designation. 
Components which are part of an assembly have, in addi- 
tion to the basic reference designation, a prefix designation 
indicating the assembly of which the component is a part, 
For instance, resistor R23 on assembly iscalled A1R23 
and resistor R23 on asserr.bly A3 ’s called A3R23. 

8-11. Assemblies are numbered consecuiivaly. If an assem- 
bly reference designation is assigned and later deleted, 
that designuticii is not reused. 

8-12. COMPONENT LOCATIONS. 

8-13. Locations of components on assemblies and sub- 
assemblies are illustrated in photographs adjacent to the 
schematics. Components located on the chassis are identi- 
fied in figure 8-2. 

8-14. REPAIR AND REPLACEMENT. 

8-15. The following paragraphs provide procedures for 
removal and replacement of ass.:i'iblies, ’'.ubassemblies, 
and components. Special servicing instructions for the 
printed circuit boards are covered in paragraph 8-25. 
Section V! provides detailed parts list for use in ordering 
replacement parts. 

d-16. SEMICONDUCTOR REPLACEMENT. 

8-17. Figure 8-1 is included to identify the leads for 
common shapes and types of semiconductor devices. 
Whan removing a semiconductor, use long-nosed pliers as 
a heat sink between the device and the soldering iron. 
When replacing a semicoiiductor, ensure sufficient lead 
length to dissipate the soldering heat by using the same 
length of exposed lead as used for the original part. 

e-18. BOARD CONNECTIONS. 

8-1 9. Soldered connections are identified on circuit boards 
by the color code of the connecting wire. Connector pins 
on plugs and jacks are identified by a numeral or a letter. 
The letters G, 1, 0, and Q have been omitted. Table 8-1 
shows the types of board connections used in the instru- 
ment. 

8-20. BOARD REMOVAL. 

8-21. Boards A1, A2, A3, and A5 can be taken out 
by removing mounting screws, disconnecting jacks and 
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Figure 8-1. Semiconductor Terminal Identification 



square pirt connectors, and in some cases, unsoldering 
connecting wires. Before disconnecting any wires, write 
down wire color codes and note position of wires on the 
laoards. 



> CAUTION 

\xAjuuuuc-r 



Miswiring during reassembly can result 
in damage to instrument components. 



8-22. Board A4 can be removed only after removal 
of the TIME/DIV switch. 

8-23. To remove the TIME/DIV switch, proceed as 
follows: 



a. Remove keeper from shaft at rear of front panel. 

b. Set TIME/DIV to 0.06 usee. 

c. Note position of A4S1. 

d. Pull outward on TIME/DIV knob to remove shaft. 

e. A4 can now be removed by pulling upward. 

8-24. To reinstall the TIME/DIV shaft: 

a. oute that A4S1 is set in position noted in 
paragraph 8-23 step c. 

b. Insert shaft through front panel and A4S1. 

c. Reinstall keeper on shaft. 
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8-25. SERVICING PRINTED CIRCUIT BOARDS. 

8-26. This instrument uses printed cirajit boards with 
plated-through component holes. This allows components 
to be removed or replaced by unsoldering or soldering 
from either side of the board. When removing large 
components, such as potentiometers, rotate the soldering 
iron tip from lead to lead while applying pressure to the 
part to lift it from the board. HP Service Note M-20E 
contains additional information on lepairs of printed 
circuit boards. 

8-27. SWITCH MAINTENANCE. 

8-28. Switches A3S1 and A4S1 can be sen/iced after re- 
moval of TIME/DtV switch shaft (paragraph 8-23). 

8-29. To disassemble the switch, remo*<3 retainer ring 
(MP12); then the two rotor sections can be separ- 
ated from the printed circuit board. If the contact areas of 
the printed circuit board or the two rotors show excessive 
wear, replace worn parts. For cleaning, spray with a de- 
yeaser comparable to MS-180 FREON TF DEGREASER 
produced by Miller-Stephenson Chemical Co,, Inc., and 
lightly lubt'nate the contact areas of the printed circuit 
boards and rotor sections. Lubricate contact areas with a 
lubricant comparable to LUBRIPLATE FML produced by 
Fiske Brothers Refining Company, LUBRIPLATE FML 
is available from Hewlett-Packard. Order HP Part No. 
8040-0305. 

8-30. INTEGRATED CIRCUIT REPLACEMENT. 

8-31. The 1C (integrated circuits) in this instrument are of 
tv/o general . .ifiguratidns, plug in types and those solder- 
ed in place. Remove a plug-in 1C with a straight pull away 
from the board. Soldered 1C units may be removed with 
soldering irons which simuitaneously heat all connections 
(available from various manufacturers). Soldering irons 
with built-in desoldering tools also facilitate quick re- 
moval. 



j'YVV%'v-inrv 

> CAUTION R 



Unless ar^ 1C has definitely failed, be 
careful to prevent damage when re- 
moving or replacing it. 



8-32. Use the following procedure for removing an 1C 
with a standard soldering iron. 



a. Heat 1C lead solder joint. Use soldering iron with 
small pencil tip (e.g. Weller No. PT-H7). 

b. When solder is fluid, remove it with desoldering 
tool (such as deluxe Model Soldspullt manufactured by 
Edsyn Company of California). 



c. Rep>.at steps a and b for each 1C lead until all leads 
are free. 



d. Grasp each lead with long-nosed pliers and check 
that it is mechanically free from circuit Uo.ird. 



e. When all leads are free, carefully remove 1C. Dual- 
in-line type may be removed by gently gripping top and 
bottom with long-nosed pliers and rolling 1C out. 



f. Use desoldering tool or toothpick to remove ali 
remaining solder from circuit board holes. 



g. Insert replacement 1C intc circuit board and solder 
it in place. 



v'Yv>nrintnrv 
t CAUTION 3 



Be careful not to damage the 1C by 
heat from the soldering iron. Work 
quickly. 



8-33. When replacing an 1C, note the mark or notch 
used for orientation. The component identification photos 
and the 'C pin-location diagrams of this manual show 1C 
orientat'an. 

8-34. TROUBLESHOOTING. 



8-35, The most important prerequisite for successful 
troubleshooting is understanding how the instrument is 
designed to operate and correct use of front-panel con- 
trols. Improper control setting or circuit con.iections can 
cause apparent malfunctions. Read Section III (Oper- 
ating Procedure) for an explanation of controls and 
general operating considerations, and Section ‘V (Princi- 
ples of Operation) for an explanation of circuit theory. 

8-36 If trouble is suspected, visually inspect the instru- 
ntent. Look for loose or bur.ied components that might 
suggest a source of trouble. Check to see that all circuit 
board connections are making good contact and are not 
shorting to an adjacent circuit. If no obvious trouble is 
found, check the power supply voltages from the main- 
frame. Ensure that auxiliary equipment being used is 
operating properly. 

8-37. DC VOLTAGES AND WAVEFORMS. 

8-38. All numbered points on the troubleshooting block 
diagram and corresponding points on the schematics show 
dc voltages and, if appropriate, waveforms. Table 8-3, 
adjacent to the block diagram, provides the location of 
the measurement point and conditions under which the 



8-3 




Service 



Model lU'^UC 



measurement must be made. Since the conditions for 
making these measurements differ from one circuit to 
another, alw.iys check the specific condition for a partic- 
ular measurement. 

8-39. CHECKING DC VOLTAGES. 

8-40, DC voltage troubles, especially shorts, can be 
difficult to trace because ef the large number of stages 
supplied by a particular dc voltage source. Schematic 4 
has been Included to make troubleshooting of this type 
easier by providing complete dc voltage distribution on a 
single schematic. 

8-4t. CIRCUIT CHECKING. 

8-42. The troubleshooting block diagram Ifigura 8-4) has 
been provided to enable rapid isolation of a malfunction 
to a particular circuit group. This is accomplished by 
making indicated measurements until a block is found 
whose inputs are normal but whose outputs are abnormal. 
Once this point is reached, the numbered input and out- 
put points are located on the appropriate schematic and 
progressive troubleshooting techniques (waveform analysis, 
voltage measurement, resistance measurement, substitution) 
are employed between the two points to isolate the mal- 
function to a particular component(s). 

8-43. To use the troubleshooting block diagram, proceed 
as follows; 

a. Install Model 1820C as instructed in Section II 
and perform initial turn-on (as far as malfunction will 
p<.r nit) as instructed in Section III. 



b. Make all measurements possible on mother board 
or directly on leads of components. 

c. Ensure that auxiliary equipment is operating prop- 
erly. 



d. Ensure that all power supply voltages are present and 
within tolerance. 

e. Determine effect of all operating controls on output. 
This will enable logical selection of most direct trouble- 
shooting path to malfunction. Of course, if all else fails, 
inputs and outputs of each block can be tested to find 
malfunctioning block. 



f. After locating desired measurement point on block 
diagram, refer to corresponding number on adjacent table 
8-3. Table 8-3 provides physical location of measurement 
and test condition for making indicated measure- 
ment. Chassis parts iocatlons are shown in figure 8-2. PC 
board component locators are adjacent to schematics. 



g. Setup Model 1820C and test equipment as shown in 
figure 8-3. 



h. Make measurement and compare waveform or vol- 
tage on block diagram. 
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MP24 



MP23 
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W9 



DS2 
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MPI6,MPI9) 




MP25 
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N04V *lfMf 



DSI 
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MP20 
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MP8 
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Figure 8-2. 
Chassis Parts Locator 
8-5 




Table 8-1 . Schematic i\!ote$ 



Refer to MIL-STD -15 1 A for schematic symbols not listed in this table. 






Etched circuit board 



- Front-panel marking 



Field-effect transistor 
(P-type base) 

Field-effect transistor 
(N-type base) 



= Rear-panel marking 



Breakdown diode 
(voltage regulator) 



= Frcnt-panel control 



~ Tunnel diode 



= Screwdriver adjustment 



= Step-recovery diode 



= Part of 

= Clockwise end of vari- 
able resistor 

= No connection 



Circuits or components drawn 
with dashed lines (phantom) show 
function only and are not intended 
to be complete. The circuit or 
component is shown in detail on 
another schematic. 



r Waveform test point 
(with number) 

= Common electrical point 
(with letter) not necessarily 
grourxl 

= Single-pin connector on board 

= Pin of a plug in board 
(with letter or number ) 

. = Coaxial cable connected 
to snap-on jack 



Wire colors are given by 
numbers in parentheses 
using the resistor color code 
( (925) is wht red-grn 1 



0 - Black 

1 • Brown 

2 - Red 

3 - Orange 

4 - Yellow 



5 ■ Green 

6 - Blue 

7 - Violet 

8 - Gray 

9 ■ White 



Switch wafers are identified 
as follows; 

IF IR 3F 3R 




Coaxial cable connected 
directly to board 



Wire connected to pressure-fit 
socket on ooard 



- Main signal path 



- Primary feedback path 

- Secondary feedback path 



u l_J 

2F 2R 

= Optimum value selected 
at factory, typical 
value shown; part may 
have been omitted. 

Unless otherwise indicated: 
resistance in ohms 
capacitance in picofarads 
inductance in microhenries 



2F 2R 



Service 



Table 8-2. Troubleshooting Test Conditions 



Model 1820C 



TEST CONDITION A 




TEST CONDITION E 


Connect equipment as shown In 


Figure 8-3. 


Same as A except rotate TRIGGER LEVEL cw 
then ccw. 


1 Set Model 1820C controls as follows: 




TIME/DIV 


0.2 mSEC 


TESTCCNDITIONF 


TRIGGER HOLOOFF 


. . . detent 




TRIGGER LEVEL 


as required 


Same as A except check in both positions of 


VERNIER 


. . . detent 


POS/NEG. 


1 NT/EXT 


EXT 




AC/DC 


DC 


TEST CONDITION G 


POS/NEG 


POS 


Same as A except SINGLE depressed. 


1 All pushbuttons not mentioned above must be out 




(blue showing). 




TEST CONDITION H 


TEST (XINDITION B 




Same as A except rotate TRIGGER HOLDOFF ccw 
then ccw. 


Same as A except INT/EXT to INT. 






TEST CONDITION C 




TEST CONDITION 1 


Same as A except LINE depressed. 




Same as A except adjust TRIGGER LEVEL for 
equal voltages on 10 and 11. 


TEST CONDITION D 




TEST CONDITION J 


Same as A except HF depressed. 




Same as A except rotate VERNIER cw then ccw. 




!6 IN. BNC 

cable 




MONITOR 

OSCILLOSCOPE 



230MV 

OSCILUOSCOPE MAINFRAME 
OSCILLOSCOPE tS20C 

COVER 

VERTICAL ext MMOVEO 

input input ^ 



~ SIN.BNC 

BNC TEE CABLE 



TEST CABLE 
ANO PROBE 



TO TEST POINTS 
LISTED IN TABLE 8-3 



clipped TO REAR' 

OF EXT INPUT 

CONNECTER 



lAtOC-A- T 
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Table 8-3. Test Identification 



Signal Name 



Test Point 



Test Condition 




External Trigger 



Internal Trigger 



Line Trigger 



Trigger inpjt, HF impedance converter 



Trigger input, LF impedance coverter 



Trigger level voltage 



Trigger output, HF impedance converter 



Trigger output, LF impedance converter 



Polarity switch input 



Poiarity switch input 



Polarity switch output 



Polarity switch output 



Polarity switch control voltage 



Polarity switch control voltage 



Trigger amplifier positive output 



Trigger amplifier negative output 



Singie sweep control voltage 



Trigger enable control voltage 



Free-run enable voltage 



Dual Schmitt output 



Free-run trigger 



Rear panel gate output 



Mainframe gate output 



Integrator control signal 



Feedback ramp 



HokJoff ramp 



huldoff control \>oltage 



Vernier control voltage 



Ramp output 



Rear of J1 















































































































M 



w; 



m 









>Tm 






^Eia> 



JiH 






V‘S. 



M' 



M 









I- 

13SP ^ 



m 



H !■' 



1 

1 




1 REF 

L££!!i-. 


QRIO 

LOC 


REF 

DESIG 


GRID 

LOC 


REF 

DESIG 


GRID 
LOC 1 






CT 


D-4 


C27 


1-4 


03 


0-3 


1 Circuit boards have plated through 


C3 

C3 


D-6 

D-4 


C28 

C29 


K-4 

F-6 


Q4 

05 


0-2 

DO 


x.jmponent noles. This permits 


solder 


C4 




C30 


G-2 


06 


0-2 


ing from either side of the 


board. 


C6 


F-3 


C31 


3-3 


07 


G-3 




C7 


Q-3 


cm 


D5 


C8 


G-3 






ca 




CR2 


E-6 


09 


G-3 






C9 


E-4 


CR3 


E-6 


O10 


14 






Oil 


F-4 


CH4 


G-3 


Oil 


14 






C12 


G-6 


CRS 


G-3 


012 


G 1 






C13 ' 


G-6 


CR6, 


E-3 


013 


C-6 






C14 


K-4 


CRS 


G-4 


014 


G< 






Cl 5 


K-4 


CRS 


G-4 


015 


34 






06 


J-6 


CRI2 


16 


1 016 


JO 






Ct7 


L 5 


CR13 


J-4 


017 


K-3 






CIS 


J-3 


CR14 


K-4 


018 


14 






C19 




CR16 


D-4 


019 


J4 






C20 


E-4 


J1 


E-2 


020 


L4 






C31 


E-4 


J2 


K-4 


021 


K-3 






C22 


C-3 


J3 


L-1 


022 


K4 






C23 


J-4 


LI 


F-4 


023 


K4 






C24 


L-4 


L2 


D-4 


024 


K-6 






C26 


c-4 


Q1 


D4 


026 


J4 


1 




C2S 


H-2 


02 


D4 


026 


K4 






Figure 8-6. Al Components Locator 





































VOLTAGE MEASUREMENT CONDITIONS 

Remove signal from EXT INPUT {if any). 

Set all pushbuttons out (blue band showing). 

Set other controls as follows: 



TIME/DIV -2 mSEC 

TRIGGER HOLDOFF ccw 

TRIGGER LEVEL centered 

VERNIER cw (detent) 



WAVEFORM MEASUREMENT CONDITIONS 

Test condition A (Table 8-2| 

( 




ta20C-N-IO 






Figure 8-€. Schematic 1 Voltage and Waveform Measurement Conditions 





Model 1B20C 



Table 8-4. Schematic 1 Signal Identifier 



Signal Name 

External trigger 
Internal trigger 
Line trigger 

Trigger input, HP impedance converter 
Trigger input, LF impedance converter 
Trigger level voltage 

Trigger ou tput, HP impedance converter 
Trigger output, LF impedance converter 
Polarity witch input 
Polarity switch input 
Polarity switch output 
Polarity switch output 
Polarity switch control voltage 
Polarity switch control voltage 
Trigger amplifier positive output 
Trigger amplifier negative output 



























Trigger Circuits Schematic 
8-9 
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Figure 8-8. A2 Components Locator 
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VOLTAGE MEASUREMENT CONDITIONS 

..emove signal from EXT INPUT (if any). 

Set all pushbuttons out (blue band showing). 

Set other controis as follows; 



TIME/DIV 2 mSEC 

TRIGGER HOLDOFF ccw 

TRIGGER LEVEL centered 

VERNIER cw (detent) 



WAVEFORM MEASUREMENT CONDITIONS 

Test condition A (Table 6-2) 




it>ac -R -12 



Figure 8-9. Schematic 2 Voltage and Waveform Measurement Conditions 
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Figure 8-10. 
Integrator Schematic 
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Figure 8-11. A4 Components Locator 























Model 1820C 



Table 8-6. Scbematlc 3 Signal Identifier 



ii 












-p-^- 12.6 V TO 

I ^ FRONT 

-1— » - lOOV I 



TO VERTICAL 
PLUG-IN 



-I2.6VH3 Vf lOOV - lOOV GN'' 

A AA AA 

le 20 3 6 17 



P^I*^ {P/0A2 I MODE ASSY |P/0A3 1 VERTICAL CONNECTOR 







^ ce 

^.OIUF 



NS 19 4 



P/0 A3 MAINFRAME CONNECTOR 



I P/0 A 

I 

I 



FROM OSCILLOSCOPE 
MAINFRAME 

, ^ 

• 12.6V tlSV-f lOOV- OOV 3N0 

I I I ( I , ■« 

A A AA A-T ' 

28 29 JO 27 6 3 



I'!AA- 4 - 4 c|;; 4 .A 




P/0W9 



INTEGRATOR SWITCH ASSY I 



INT DISPLAY 
(-IOOV> 



tiliiim (ittia isitaliKi 

Mt MAtavtiU/ AM mMtkiT ini|.jtiu 
tl Arifla ti fata Ciaalata Altlfnilita 

It| . m tiinbr <> II l/lii 



/ \ 

4/ 4/ 4/ n[/ 



♦ I5Vb-»^ 



* lOOV. 






\92VC DC VOLT OlST^ I209A 
1920C-0- SA 











. ^TiiiQis 

MO COPliEHriOII^ 


1 









PARTS ON TH(S SCNEWATIC 

« I 



C20-J2 


C6-7 


Jl- 3 


Jl 


LI 


PI 


R99- 100 


Ria - 19 


— 13 — 


A4 


J' 


NONE 


PI 




AS 




Jl 


W I.2t9 


PI 





0 



Figure 8-13 Direct Voltage Distribution Schematic 
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Table 8-7, Schomatics 5 and 6 Signal Identifier 



No. 


Signal Nanne 


22 


Rear panel gate output 


23 


Mainframe gate output 


29 


Ramp output 


31 


Alternate trigger (mainframe to vertical) 


32 


Chopped blanking (mainframe to vertical) 


33 


Beam finder (mainframe to vertical) 
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Figure 8-16. Vertical Connector Schematic 
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